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1.0 INTRODUCTION

This manual describes the RELBET 4.0 System as implemented on the Hewlett
Packard model 9000 computer system. It is directed toward programmers and
system maintenance personnel. It is intended to serve both as a reference and
as a introductory guide to the software. The body of the manual provides an
overview of major features and indicates where to 1look for further
information. Full details are left to Appendices. It is recommended that you
first read the body of this manual to familiarize yourself with terminology
and system organization.

This manual is divided into the following sections:

1. INTRODUCTION: Identifies the RELBET System and provides an overview
of the organization and use of the manual. Tells you what to expect.

2. REFERENCES: Provides references to associated documentation. Tells
you where to find additional information.

3. FUNCTIONAL OVERVIEW: Provides a basic functional overview of the
operation of the RELBET System. Explains what programs are supposed
to do.

4. DESIGN DESCRIPTION: Provides an overview of key features of the
design. Explains how things fit together.

5. DIRECTORY -STRUCTURE: Describes the directory structure of the
delivery version. Explains where to look for something.

6. INSTALLATION AND MAINTAINCE: Describes procedures for installing the
delivery version on an HP9000 and provides an overview of maintenance
facilities. Explains how to change something.

The following appendices provide extensive details.

I. FILE FORMATS: Provides details on the formats of the files used by
the System.

II. CONTEXT FILES: Provides information on the contents of common
block, default values, parameter declarations, type declarations,
and so on. These files are generally associated with the "include"
directive.



III. SUBROUTINE MANUALS: Provides a quick reference to subroutine
function descriptions and associated calling arguments used.

IV. SOURCE LISTINGS: Provides listing of subroutine code suitably
indented to reflect the processing structure.

1.1 IDENTIFICATION

The RELBET System is an integrated collection of computer programs that
support the analysis and post-flight reconstruction of vehicle to vehicle
relative trajectories of two on-orbit free-flying vehicles: the Space Shuttle
Orbiter and some other free-flyer. The UNIVAC 1100 version of the system,
RELBET 2.0, realizes the full production and analysis capability. The HP9000
version, RELBET 4.0, provides a basic post-flight data production capability
and is a partial implementation of the full analysis version. RELBET 4.0 was
created by carefully tailoring the RELBET analysis software to fit the
production problem and reflects a streamlined production-oriented version that
supports the post-flight reconstruction of relative trajectories and the
generation of standard data products.

In particular the RELBET 4.0 System accepts Orbiter downlist telemetry input
in the form of Computer Compatible Tapes (CCT's) and produces the following
outputs:

RELBET Ancillary Data Product Tape
RELBET Ancillary Data Fiche Tape
SENSOR Program Input Data Tape

SENSOR Program Environmental Data Tape
Tables for Reports

© O O o o

It incorporates the following features not available in RELBET 2.0:

o Organization of standard runstreams into shell scripts
o Enhanced user input scheme via linput

o Increased data QA programs

0 A text file QA data base



It lacks the following features available in RELBET 2.0:

Data and trajectory simulation capabilities
General purpose automatic editor

Least Squares Filter

Residual computation programs

Binary Data Base Editor

General interactive control of display processors
Miscellaneous display processors

O 0O 0 0 0o 0 o©

The delivered version of RELBET 4.0 is available in magnetic tape media and
consists of the following elements.

Source code (configured in SCCS format)

Relocatable subroutine code

Executable programs

Program creation directives (makefile's)

Maintenance tools

Program and subroutine documentation (for nroff formatting)

© O 0o O o ©o

Tapes containing sample input and output are also available.

1.2 REQUIRED BACKGROUND

This manual assumes a basic familiarity with UNIX, C, and FORTRAN as
implemented via BOX and ratfor. In addition particular areas may require
additional expertise. This varies depending upon the application and is
summarized in Table 1.2. Parenthetical numbers indicate the applicable
section of standard UNIX manuals. For information on these areas, consult the
references in section 2.0 or a standard UNIX reference.



Table 1.2. Background Summary

Area

General source code
linput source
Graphics display
Configuration Control
Creating programs
Common blocks

Input blocks
Documentation

Applicable Background

FORTRAN, BOX, ratfor, C, Bourne Shell
C, Tex(1l), yacc(1)

DISSPLA

sccs(1)

make(1)

mtf utilities

mtf utilities

nroff(1l), man(7), cstrip, txman, blist,
clist, mtf utilities

1.3 HARDWARE/SOFTWARE ENVIRONMENT

RELBET 4.0 assumes the following hardware configuration:

©C © O O ©

Hewlett Packard 9000 Computer model 540

Hewlett Packard 7935 440 Megabyte disk drives
Hewlett Packard 150 computers as terminals
Hewlett Packard 9872B plotter for plots

Hewlett Packard 7970 9 track 1600 bpi tape drive.

RELBET 4.0 assumes the following software environment:

o RELBET 4.0

o HPUX operating system version 5.1
o DISSPLA Graphics Library.

1.4 TERMINOLOGY AND CONVENTIONS

Terms are generally used in the sense of UNIX.
refers to an executable object.

1-4

In the following, program
When a distinction between an interpreted
shell program and a compiled and linked program is needed, the terms shell
program or binary program are used respectively.
used to mean a binary program.

The term processor is also
The term routine means a C function or a



FORTRAN routine. Routines correspond to source and relocatable code. They
are separately compiled but not linked. Thus there is a distinction between
driver routines and executable programs that results from linking. The terms
directory and file have the same meaning as in UNIX. The term module is used
in a descriptive sense to indicate a set of related routines. The term
package is also used descriptively. It indicates a set of related routines,
data structures, or even programs. The term context is used to indicate
information related to variables or subroutines defined elsewhere, as well as
sizing, format, and defined type information.

The following lexical conventions are used:

Program and File Names: Bold font denotes program and file name within
text discussion.

Terminal Display: Terminal screen print examples are always indented and
separated from the discussion. ABold font denotes user input and regular
font denotes program output. Two lines consisting of a single indented
colon indicate an omission of several lines of text. The elipsis (...)
indicates a omission of text on a given line.

Flow charts use the following symbols:

Processor Activity

Binary File

Text File

Display, e.g., Printer Plot

0L L]0 O

User Knowledge
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3.0 FUNCTIONAL DESCRIPTION

This section presents a functional description of the execution of RELBET
4.0. The description is at the level of major processing functions and will
identify the various programs and “shell scripts” or run streams which one
executes to accomplish each function. The overall process is first described
and then the major steps examined in more detail. Section 5.0 of the User's
Manual provides a detailed example of the process. The following discussion
makes parenthetical references to the appropriate subsection of Section 5.0.

3.1 GENERAL OVERVIEW
The RELBET production procedure consists of five basics steps:

Data Collection

Input Data Formatting

Input Data Preparation

Trajectory Estimation

Generation and QA of Output Products.

© O O © o

Figure 3.1.1 summarizes this activity.

The activity begins with the collection of pertinent mission requirements and
parameters. These are used to request post-flight telemetry products and to
update a data base of standard program inputs. This preparation activity is
primarily manual and does not utilize any of the RELBET programs.

The first actual processing phase begins with the receipt of telemetry data.
The downlist telemetry comes in the form of Computer Compatible Tapes (CCT's).
Various RELBET programs are used to reformat the CCT into files accessible to
the various RELBET processors. These files contain information such as
vehicle attitude data, relative observation data, and sensed velocity data.
This step also transforms observation data into the RELBET reference frames
and edits data according to the onboard data good flags.

Various specialized quality assurance (QA) programs support the next
processing phase, data preparation. During this activity one checks the

3-1



ILOADS GENERIC
FLIGHT RELBET
DOCS KNOWLEDGE

I ] ~.____—T”—--

|

| ! i

|

| REQUEST MISSION

| CCT's PREP

[

|

|

:_ ________ ] rormar

! cer's MISSTON

| KNOWLEDGE

-

|

|

|

: Doum{r;x

QUALT

1 (DOWNLIST OPTION)

|

! I

|

|

PREP
el e R R DATA

e GROSS
DATA
QUALITY

o EVENTS

3

TRAJECTORY
ESTIMATION

e TUNING
o MODELING
o FINE

QUALITY

S

SOLUTION

QUALITY

!

ASSEMBLE
ANCILLARY
PRODUCT

(REFINED OPTION)

REPORT BINARY

PRODUCT

Figure 3.1.1.

3-2

RELBET Production Overview

DATA COLLECTION

DATA FORMATTING

DATA
PREPARATION

ESTIMATE
TRAJECTORY

PRODUCT

CONSTRUCT

SENSOR
TAPES

GENERATION




overall quality of the downlist for basic telemetry difficulties such as
dropouts or invalid data. If the number of difficulties are excessive, a
request for replacement CCT's may be made. This phase further examines the
“raw" telemetry data and edits gross outliers. Precise times for pertinent
events such as attitude maneuvers or tracking intervals are also identified.
Such information is useful in resolving anomalies that may occur in subsequent
processing. At the completion of this phase, one has determined that the
input data are usable and and has generated information for later review and
analysis.

The next phase deals with estimating the relative trajectory. One also gives
the quality and consistancy of the data greater scrutiny during this phase.
During this process a Kalman filter processes the telemetry. The output of
the filter is reviewed to detect various anomalies. These anomalies are then
either corrected or accounted for by correlating them with specific events
that are known to cause problems. When satisfactory performance with the
Kalman filter is obtained, its solution estimates are processed with a
“smoother" program to obtain a "Best Estimate of the Relative Trajectory"
(RELBET).

During the final processing phase the required output products are assembled
from the various refined estimates and downlist telemetry. This activity is
supported by a variety of computational, formatting and quality assurance
programs.

3.2 CCT DATA FORMATTING

Before it can be used, the input telemetry data must be checked and
reformatted into a format accessible by the RELBET processors.

The major source of input data for the RELBET process is the downlist
telemetry contained in the CGO11X CCT (Computer Compatible Tape). (CGOl1X is
a particular shuttle data product generated for each mission.) 1In general the
periods of interest are long enough that several CCT's are required. These
must be reformatted and merged into files with the format used by the RELBET
processors. Figure 3.2.1 depicts this process. The dwnfmt program strips
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required parameters from the CCT, checks them for validity, and generates time
ordered binary files containing properly scaled parameters (5.2.1). In doing
this it identifies and extracts the homogeneous data buffer created by the
onboard rendezvous navigation program. This buffer is generated at the
navigation cycle frequency (about a quarter of a Hertz) and downlisted
asynchronously at a frequency of about one Hertz. Note that several files may
be produced from single CCT, each file with its particular contents. The
following files are required for later processing:

0 Attitude file: contains selected quaternions and is used to determine
orbiter attitude. The following discussion uses the abbreviation
"ATT" for this file.

o Observation file: contains relative observations. . The following
discussion uses the abbreviation "0BS" for this file.

0 Sensed velocity file: contains selected sensed velocities for use in
propagating the orbiter through burns. The following discussion uses
the abbreviation "SVEL" for this file.

o Vehicle ephemeris files: contain on-board state estimates that are
used primarily for analysis and to obtain initial estimates. The
following discussion uses the abbreviations "OEPH" and "TEPH"
respectively for the orbiter and targer ephemerides.

o SENSOR Information File: contains miscellaneous data required for
generating the SENSOR tapes.

Several CCT's are usually needed to encompass an entire mission segment and
dwnfmt handles only one CCT at a time. Thus the telemetry for a mission
segment usually involves multiple telemetry files for each of the above
types. Subsequent processors expect only one file of each type. Thus it is
neccessary to merge the various files together. The shell program run_gbfcom
will merge any number of files together (5.2.2).

The onboard systems associate a data good flag with each observation. If this
flag indicates that the current observation is bad then the onboard filter
does not process the datum. The shell program run_obsedit edits the 0BS file
for such data (5.2.3). This prevents the RELBET filters from processing bad
data. The radar angles as downlisted are in the roll-pitch frame used for
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crew display. The shell program run_rptost converts the roll-pitch angles to
shaft-trunnion angles (5.2.4). The latter are preffered for filtering because
they theorectically exhibit statistically independent biases.

At the conclusion of this processing phase the CCT's have been formatted into
files required by the subsequent processors.

3.3 DATA PREPARATION

The input data formatting process gets the telemetry contained in the CCT's
into the RELBET system. Before processing the raw telemetry with the filters
or generating output products further processing is neccessary. Figure 3.3.1
depicts this process. It involves assessing the data coverage, editing bad
data points, and identifying events and anomalies that are not detected while

stripping the data. One then saves all this information into the event data
base.

Several shell programs help in this process. The shell script run_qacover
summarizes data coverage of all the data types on the downlisted observation,
attitude, and sensed velocity files (5.3.1). These files are analyzed to
determine the quality of the CCT's. If coverage is not complete, the Input
Data Formatting must be repeated with a newly requested CCT. If it is
complete, all problems associated with the downlink of the CCT's have been
identified and handled.

The execution of the shell script run_qadata identifies events in the data to
help in assessing filter performance 1later in the processing steps by
providing text files and some data files in gff format which can be analyzed
or plotted (5.3.2). The shell program run_noise runs the noise analysis
procedure. It computes noise values for each observation type and enters this
value into the proper slot of the observation file (5.3.3). The Kalman filter
needs the noise value for its processing. The program run_noise also
generates text files that summarize the noise information.

One then uses the text files output from run_qadata to edit the attitude,
sensed velocity, and observation files for bad data. Several shell programs
facillitate this editing process. The UNIX sort program merges the text files
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output by these programs into the event data base. From the event data base,
the shell program run_search (5.3.5) extracts information relating to possible
difficulties. A knowledgeable engineer can review this information and
identify time intervals during which files should be edited. The shell
program run_timespan aids in preparing the time intervals (5.3.6). One uses
the program filedit to edit the desired files. Two shell programs, run
editradar and run_editst help in editing the radar and star tracker data.

At the conclusion of the data preparation phase, one has edited the input data
and created a data base which will be useful for correlating problems during
a particular time period. The various gff files may be plotted for more
detailed analysis and review (5.3.7).

Table 3.3.1 summarizes the various QA programs.

Table 3.3.1. QA Programs

Name Text File Gff File

qaatt identifies attitude manuevers angular momenta and
and bad points on the attitude magnitudes between con-
file secutive attitudes

qaranjmp identifies inconsistencies
in range and range rate to
detect sudden biases or
equipment reconfiguration

qastar identifies false targets star file containing azi-
that the star tracker may muth, elevation, and angle
have locked onto for each star tracker
observation
gasv identifies burns as jumps in sensed acceleration file

the magnitudes of the sensed
acceleration computed from the
sensed velocity and bad data

qanois documents the noise for each noise files for each
observation type observation




3.4 TRAJECTORY ESTIMATION

Up until now the different input items have been looked at more or less

individually. During the next processing phase they are combined together to
obtain a best Kalman estimate. Figure 3.4.1 depicts this process.

The program sfilt uses a Kalman filter to process the various observation
information and the quality of the estimate is assessed (5.4.3). The programs
sin2rl, cmp2sg, and rlvsrl aid this assessment. The display programs gplot,
xqdisp, and gdisp help to investigate the contents of gff files generated by
the Kalman filter. In general there will be various spikes and violations of
different success criteria (e.g., 3-sigma residuals, excessive Kalman edits,
etc.). These are manually correlated with possible causes and corrective
adjustments are effected when possible. This filter-evaluate-adjust process

continues until the user decides that no further refinements are merited.

At the conclusion of this phase, the best Kalman estimate of relative
trajectory has been obtained.

Kalman estimates tend to contain unrealistic spikes and also reflect
uncertainties due to looking at only one side of the data arc. A smoother
algorithm is used to remove the spikes and improve estimates by considering
both sides of the data arc. The smoother program smooth processes the results
of the best Kalman estimate. The results of this process are compared with
the Kalman estimate with the aid of the programs sin2rl, cmp2sg , and rlvsrl
and the various display programs. If there is a large discrepancy between the
smoothed and Kalman estimates further adjustments may be neccessary. When a
satisfactory smoothed estimate is obtained the program sln2rl extracts the
relative trajectory information from the smoothed solution.

At the conclusion of this processing phase the best estimate of relative
trajectory has been obtained.
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3.5 PRODUCTS GENERATION

When suitable quality telemetry data and trajectory estimates have been
obtained, the output ancillary products are generated. Figure 3.5.1 depicts
the process for the Ancillary Data Products. The program prodx is used to
compute the required parameters (5.5.2). The program qatape is used to read
the product tape and perform a check of its contents (5.5.3).

Other formatting programs such as stop, fiche, and mktape are available for
generating other products such as the SENSOR tapes and microfiche print.
Figure 3.5.2 depicts the process for creating the SENSOR tapes: the SIT
{SENSOR Input Tape) and the SET (SENSOR Environment Tape). The final report
is obtained by manually assembling various plots and tables cbtained in
previous processing (5.5.5).

RELBET processing is done when all identified products have been delivered.
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4.0 DESIGN OVERVIEW

The RELBET system was envisioned as a set of general purpose analysis tools
that would be flexible, easily integrated, and easily maintained. The result
is a design that stresses modularity, functionality, and commonality. Some
key feaures of the design and implementation are:

Isolation of logic and data to well defined routines or blocks

Data structuring via blocks of functionally related variables
Extensive use of include directives to provide consistant context

A common library of utility routines organized in functional modules

A standardized binary file format that facillitates interprogram
interfaces

0 A standardized input scheme (linput) that reflects data structuring.

o O o O o

In the following we expand the above and point out other general features that
might not be immediately evident from reading the source code or the
appendices.

4.1 BASIC PROGRAM STRUCTURE

The RELBET System includes both binary and shell programs. The main criterion
for allocating whether logic occurs in a shell or binary program is that
binary programs should be both simple and functionally specific.  Shell
scripts are used to tie together programs for more complicated applications.
Thus instead of providing a single program with multiple user options, say
different data type QA options, separate programs for each option are
provided. This approach has two major benefits. First the logic of a single
program 1is usually substantially reduced since it need only deal with a
particular case. Secondly the user is not restricted to the logic in an
executive when combining the various options together.

Thus one may identify two levels on which the programs are put together, i.e.,
integrated: that of shell programs and that of binary programs. The shell
programs integrate binary programs together and control specific applications
such as data stripping or product generation. The shell programs deal with
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binary programs and particular files. At this level one may view the files as
information objects and the binary programs as functions that change or filter
the files. Input text files provide the detailed user interface.

The majority of the compiled software for RELBET is written in HP FORTRAN 77
using BOX. The remaining is written in C or in FORTRAN using ratfor. These
programs make use of a library of utility routine modules. This means that the
programs share many routines and exhibit a large commonality in techniques.
Furthermore logic is generally isolated to a unique location rather that
duplicated in many locations. Data structuring and access is with a standard
set of blocks of functionally related variables and parameters. These blocks
are maintained in their separate files and are accessed with the compiler
include directive.

The binary programs generally consist of a driver and some specific routines
that access the standard utility routine library. To a large extent, common
blocks and context files pass information between the utility routines. To
use a metaphor, the utility modules provide interchangeable components, the
drivers provide a framework, and the common and context files provide the
glue. Note that a given program generally does not use all modules although
some modules are heavily used, e.g., Files and Input. Also note that some
modules invoke routines from other modules so that there is a hierarchal
dependency among the modules.

4.2 RELBET STANDARD FILE FORMATS

The main method of passing large amounts of data between RELBET processors is
through the use of binary files with a standardized formats that are generi-
cally referred to as the RELBET format. This provides a standard consistant
mechanism for interprogram communication. There are actually two basic
formats: the gff (general format file), and the gb (general binary) format.
Both consist of a fixed size header record followed by data records. They are
more or less equivalent with the major differences envolving the use of
certain header parameters and the size of allowable records. Appendix I
discusses the file formats in detail. Routines in the Files directory provide
access to them. The files in the Parameters directory and the C header file
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Gbfiles.h provide information on file related data structures. Refer to
Appendix I for additional information on specific gff file formats and to
Appendix III for information on the low level routines.

WARNING: In order to maintain consistancy and simplify maintenance, a
programmer should not access files directly.

NOTE: RELBET processors are not sensitive to the dictionary of frame
variables found on the file headers nor do they necessarily place the GFF id
in the header as do some versions of gff routines.

4.3 INCLUDE FILES

A standard set of files provide context, sizing, and design dependent
parameters such as type declarations, data flag values, and file formats. The
directory Parameters contains FORTRAN parameter statement blocks, and the
directory Linklib provides C header or ".h" files. The source uses "include"
statements to access them. Appendix II provides details.

The main vehicle for passing information between the various subroutines
making up FORTRAN and ratfor programs is through FORTRAN common. The common
blocks are contained in the directory Mtfcommon and include dimension, type
and commented definitions for each variable in the named common. Note that
the MTF utilities are available for their maintenance.

Many of the common blocks have defaults for some of the variables. These are
provided using FORTRAN data statements associated with each named common.
These data blocks appear in the block data subroutines associated with the
various programs and are in the directory Mtfdefault.

Many of the common blocks have user input available for some of the
variables. The common inputs are accessed by the user though a set of C
language routines in the directory Linput. The interface calls between the
FORTRAN and linput routines are done on a variable by variable basis, and the
includes associated with the interface are under the directory Mtfinput.

4-3



The directory Parameters contains various "parameter" declarations. These
deal primarily with FORTRAN and ratfor file 1/0 routines. These versions are
basically copies of one another with appropriate changes.

The C Tanguage routines pass information to each other by the use of the data
structures and typedefs. The definitions of these objects are normally found

in header files (.h files) which are included in the C routines and are listed
under Linklib.

A1l the include files are contained in Appendix II.

4.4 SUBROUTINE MODULES

Modules group together routines with related functions such as coordinate
transformations or matrix operations. Routines unique to a given program
receive their own module. In general, a module is shared by many programs.
However, a particular piece of logic is isolated to a single routine. The
directories reflect the modular organization. Section 5.0 provides an
overview of the directories and the modules. Appendix III provides a synopsis
of the contents of the modules and the routines. It also provides a cross
reference between identifiers and modules. Appendix IV provides source code.

4.5 LINPUT INPUT SCHEME

The Tinput input scheme provides a standard user interface. The mtf utility
mtfuser generates blocks of input parameters in the Mtfinput directory from an
associated mtf text file. The “xx" routines provide the interface between the
input text and the common blocks.
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5.0 DIRECTORY STRUCTURE

The RELBET directory hierarchy structure is quite simple: a single master
directory with about 40 subdirectories. Each of these subdirectories contains
a group of closely related files. The basic benefit of this approach is that
it greatly simplifies relative pathnames for includes. For the purpose of
discussion, however, it is convenient to group directories as to their
contents or function. The directories accordingly fall into the following
major groups:

o Control Directories that contain executables and input data

¢ Program Directories that contain program unique code

o Context Directories that contain data structure information such as
common blocks and parameters

o Utility Directories that contain general purpose utility routines

5.1 CONTROL DIRECTORIES

These directories contain the executable binary programs, shell scripts, and
program maintenance directives and utilities.

Control Executable and production shell scripts

Make Make directives used to recreate executables
Test Sample inputs and shell scripts

Tools Maintenance tools

Manual . Program user manuals

Pmanual Routine Manuals

5.2 PROGRAM DIRECTORIES

Table 5.1 Tists those directories associated with particular programs or
executable objects. In general a program is matched with the directory
containing its driver and other routines specific to that application. Such
directories are referred to as program directories.
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Directory

Table 5.1.

Program Name

Downfor

Filter

Fich

Fman

Mk tape
Noisanal

Numdis

Plot

Product

Qatape

dwnfmt
rptost

sfilt
smooth

fiche

cmp2sg
eph2rel
filedit
gbfcom
mkinit
obsnois
qaatt
qacover
qanois
qaranjmp
gastar
qasyv
rdwt
read set
read sit
rivsri
search
sIn2rl
stop

mk tape
ddnois
gdisp
xcmpar
xqdisp

ascale
plotx

prodx

gatape

Program Directories

Description

Downlist Formatter
Rol1/pitch to shaft trunnion
observation convention

Kalman filer
Smoothing Filter

Create microfiche

Compare state difference to sigma

Convert ephemerides to relative trajectory
File editor

Combine gff files

Make the init input block

Place noise data on obs file

QA the attitude file

QA the data coverage

QA the data noise

QA the range observations

QA the star tracker obs

QA the sensed velocity

Read file then write file

Read SET file and print

Read SIT file and print

Compare relative trajectory files

Extract data from event data base

Strip relative trajectory from solution file
Create SENSOR output tapes

Create output UNIVAC tape
Compute obs data noise

General gff display

Compare two ephermeris files
State/Attitude Parameter Display

Auto scale
Graphic display of gff files

Special product generation

QA special product tape
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5.3 CONTEXT DIRECTORIES

These directories contain text files which are "included" in FORTRAN or C

language routine by the compiler to provide context information and data
interfaces.

Mtf MTF master textfiles

Mtfcommon Common declarations

Mtfdefault Data statements for common blocks

Mtfinput linput interface calls for user inputs into common
blocks

Parameters FORTRAN and ratfor parameter declarations

Link1lib Header (.h) files used by C routines

5.4 UTILITY DIRECTORIES

These directories comprise a library of general purpose utility routines.
They are used by various programs as opposed to the Program Directories whose
routines are not required by any other program. These directories generally
form packages of related routines and are accordingly synonomous with modules.

5.4.1 File Routines

Two sets of gff file routines are provided as well as a set of FORTRAN
interfaces to the gff routines are used to actually invoke the gff routines.

Gff FORTRAN routines modeled after the orignal gff
routines
Gbfile C routines allowing more general access to creating

and processing of binary files used by Downfor and
Fman processors

Files The gff interface routines used by the programs
Kalman, Noisanal, Numdis, Plot, Product, and Smooth




5.4.2 Input Manipulation Routines

These directories are involved in the process of reading and preparing user
input for use by the processors.

Linput The C routines which form the linput input scheme and
the interfaces with FORTRAN

Lists The C routines which manipulate the data structures
used by linput

Input FORTRAN routines for preliminary processing and
display of inputs received through 1linput

Prompts FORTRAN routines related to menu generation

5.4.3 Math Routines

These directories provide general mathematical tools.

Coordinate Coordinate transformation routines
Interpolate Interpolation routines
Math Trig, matrix, vector, and quaternion routines

5.4.4 Propagation Routines

These directories contain routines for propagating vehicle trajectories.

Celestial Compute positions of celestial objects

Force Compute forces on an orbiting body

Propagate Routines to initialize and drive the propagation
process

5.4.5 Data Structure Manipulations

The routines in these directories manipulate various types of data or data
structures. They include C and FORTRAN routines.
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Charutil Manipulate FORTRAN character strings

Dsputil Gff file header frame data displays

Message Provide general display of character strings related
to warnings and other status messages

Stacks Routines to manipulate stack data structures

Time Routines for conversion and manipulation of time data

5.4.6 Observation Computation

This directory contains routines related to observation processing. The
Kalman and Smoother filter programs need these routines.

Obs Observation computation routines



6.0 INSTALLATION AND MAINTENANCE

The delivery tape is a tape archival of a configured RELBET directory
installed on the TRW Houston System Services HP9000 system configuration.
This installation reflects the system environment described in section 1.3,
Hardware/Software Environment, of this manual. The installation is geared to
maintaining configuration control and reflects a single user owner of all
files. The maintenance is supported by a variety of standard UNIX and TRW
utilities.

6.1 INSTALLATION

To install the delivery tape onto your system, you must read the delivery tape
into a directory with a proper user environment. Depending on your needs and
your system environment you may also need to reconfigure the user environment
and device access.

6.1.1 Creating a RELBET Master Directory

A1l files on the tape are owned by user Relbet belonging to group Relbet. The
examples in the User's Manual and all the shell programs assume that the
directory /users/Relbet/Master/Control is included in the environment variable
PATH. To use the maintenance tool include /users/Relbet/Master/Tools/Abs in
PATH. The login shell should be sh.

6.1.2 Reading the Delivery Tape

The delivery tape is a 1600 bpi 9 track tape created from a configured Master
RELBET directory using the UNIX tape archival utility tar. It was created

with the command

tar cvf /dev/tapeQ *
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while in the master RELBET directory. You can use a procedure similar to the
following to to read the tape into your master own RELBET directory.

cd /users/Relbet/Master

#assign tape

mt -t /dev/tape0 rew #rewind
tar xvf /dev/tape0 #read tape
#release tape

6.1.3 Tailoring the System to Your Environment

The delivered version may not reflect your system environment so that it may
be neccessary to make a few alterations before proceeding. The most likely
candidates are display devices and maintenance tools.

6.1.3.1 Graphic Display Device Configuration

The delivery version of the graphics display program plotx uses the DISSPLA
graphics library with devices configured for the HP150 terminals and the
HP9872B plotter. The make directives assume the DISSPLA library is contained
in the directory /fusr/1ib/Disspla.

6.1.3.2 Tools Configuration

The directory Tools/Abs contains 1links to executables for various code
generation and documentation utilities. The source for these is found under
the directories in Tools. Note that this directory uses multiple links to
executables and documentation. You may need to reconfigure the line and page
length controls for the text formatters depending upon your 1line printer.
These controls are mostly found as arguements in shell scripts such as the fmt
programs.




6.2 MAINTENANCE

The RELBET System was designed to be built and maintained using a variety of
UNIX and TRW developed tools. The following provides an overview of their
application. Look in Tools/Manuals for further information.

6.2.1 Configuration Control

The system is delivered with all source under sccs cntrol with a base version
of 4.1. The tools under the Tools directory are also under sccs control, but
with a base version of 1.1. As delivered only the system owner (user Relbet)
can alter these files with programs such as delta. This scheme is designed to
support a strict configuration control.

6.2.2 Recreating Programs

The directory Make contains directives for the UNIX make program. To create a
new executable run make with the appropriate directives.

6.2.3 Modifying Common, Input, Default, etc., Blocks

The system was designed to use the MTF (Master Text File) utilities to create
and maintain information associated with blocks of related variables. To
alter one of these objects, modify the associated MTF file, found in Mtf, and
run the appropriate reformatting program:

mtf blk generates FORTRAN common code

wtf npt generates linput invocations for input
mtf _data generates FORTRAN data statements
wtf_user  generates user manual entries

Refer to the documentation section below for how to generate cross references.
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6.2.4 Documentation

Listings may be obtained with the shell program srclist. Note that this shell
uses the program bxp rather than the standard blist program which expands all
includes.

Manual entries are generally available in the txman format for reformatting
into the nroff/man format. Program manuals must be manually produced.
Routine manuals may be automatically generated using the programs bcmanuals,
boxstrip and cstrip. Cross references may generated with procedures 1like
those outlined in the shell scripts mtfcmntoc and mtfnpttoc.
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1.0 INTRODUCTION

The RELBET System uses a variety of files for interprogram communication. The
files may be grouped into four categories:

External data files that provide system input or output

Internal files used by the System to communicate between programs
Display files generated by the System

Data base files.

© o © o

2.0 EXTERNAL FILES

These are files with specific formats and are treated as foreign by the RELBET
System. They include input and product data files.

INPUT Downlist CCTs

OUTPUT RELBET Product Tape
RELBET Microfiche Text
SENSOR Input Tape (SIT)
SENSOR Environment Tape (SET)

2.1 DOWNLIST CCT

The Downlist File contains on-orbit observation data and time-tags associated
with various on-board sensors. By collecting and reformatting these data
RELBET constructs files for sensed velocities, attitudes and observations as
well as ephemerides for the Orbiter and target vehicle. The format of this
tape is described in the CCT Interface Control Document, reference 1 at the
end of the Appendix.
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2.2 RELBET PRODUCT FILE

The program prodx generates the RELBET Special Products File. It utilizes
trajectory and attitude information from input standard format files to
produce data product files containing various parameters over a specified time
interval. Output includes print describing the input and processing status.
Options include tape, binary, and formatted data product files.

2.2.1 Binary Data Products File

The user has the option to generate a binary data products file corresponding
to the RELBET Ancillary Data Products described in Reference 2 at the end of
this Appendix. This file is tape or mass storage according to the user
assignment. This multi-record file has the following general format:

First Record: Identifier record

Second Record: Dictionary record
Succeeding Records: UNIVAC binary data records
END OF FILE

The first record has a fixed length of 26 UNIVAC single precision words. The
dictionary and data records all have the same length; however, this length
varies depending on the particular parameters desired. Table 2.2.1 depicts
the overall file format.

The file identifier record provides the user with information to identify the
file contents. The format is shown in Table 2.2.2. The first twelve (12)
words constitute a generic identifier message. The thirteenth word is the
alphabetic “SPEC" which identifies the data as a special BET product. The
next twelve integer words specify the time period in Greenwich Mean Time (GMT)
covered by the data records. The last word is an integer defining the number
of parameters in the dictionary.



Table 2.2.1. File Format

RECORD INFORMATION
1 Tape Identifier
2 Parameter Dictionary
3 Data
: Moﬁotonica]ly
. Increasing
. Time
i 6ata
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SINGLE
WORD
NUMBER

1

12
13
14

15
16
17
18
19
20

Table 2.2.2. File ldentifier Record Format

DEFINITION

48 character
identifier message
flight no., data
etc.

SPEC

tape start GMT
(first data record)

tape stop GMT
(1ast data record)

YR
MO
DAY
HR
MIN
SEC

SEC

number of parameters

in dictionary

TYPE

alphabetic (single)

alphabetic (single)

integer (single)

integer (single)

integer (single)




The dictionary record format shown in Table 2.2.3 informs the user of the
available parameters and their relative location on the data records. The
first word is an integer defining the number of parameters in the

dictionary. The remaining N alphabetic words identify the relative location
of the value of the parameter.

The data record format shown in Table 2.2.4 provides the double precision
parameter data in a format where the value for a parameter is in the
corresponding word 1location of that parameter symbol in the dictionary
record. Note that the first word constitutes a last record flag.

2.2.2 QOutput Contents

A formatted Data Products file will be generated at user option. This file
contains the same parameters at the same frequency as the binary data products

file. It consists of a dictionary description followed by displays of each
output record.

2.2.3 Parameter Groups

The ancillary parameters are divided into 17 groups with the option to include
or omit each group. These parameter groups are described in Table 2.2.5.
Note that the continuation flag (entry 1, dictionary name CONTINUE) is always
included. Although any subset of these 17 groups may be selected, a fatal
error will result if none are chosen or sufficient input information to
compute parameters is not provided.




Table 2.2.3. Dictionary Record Format

DOUBLE
WORD
NUMBER VARIABLE DEFINITION TYPE
1 N = No. of parameters integer (double)
in dictionary
2 Symbol for parameter in
location 2 on data alphabetic (double)
record (1st variable)
3 Symbol for parameter in
. location 3 on data alphabetic (double)
record (2nd variable)
ﬁ +1 Symbol for parameter in
location N + 1 on data alphabetic (double)
record (Nth variable)
Note: Value for

Variable no. 1 is the double precision word 2 on data record.
Variable no. 2 is the double precision word 3 on data record.

.Variaﬁle no. N is the double precision word N + 1 on data record.



Note:

WORD

NUMBER

1

= °* * o o+ s

Table 2.2.4.

VARIABLE DEFINITION

ITYPE 0 = continuing
records
1 = last record

in file

Value of parameter in
location 2 on dictionary
record (1st variable)

Value of parameter in
location 3 on dictionary
record

Value of parameter in
location N + 1 on
dictionary record

Data Record Format

TYPE

Double
Precision

Double
Precision

Double
Precision

Double
Precision

N is number of parameters read from previous dictionary record.




Table 2.2.5.

VARIABLE
SET

Time, Greenwich mean (GMT)
Orbiter onboard

Time, Greenwich mean (GMT)
Ground - MCC UTC

Time, ground elapsed (GET)

State Vector, Orbiter, in
Aries mean of 1950
Cartesian coordinate
System

State Vector, Orbiter, in
free flyer LVLH
Cartesian coordinates

State Vector, Orbiter, in
free flyer UVW
Cartesian coordinates

Attitude, Orbiter, Euler
angles, body axis

with respect to Orbiter

UVW coordinates

Special Products Parameters

PARAMETER
GROUP
NAME SYMBOL PARAMETER UNITS

1 SGMTY yr
SGMTMO month
SGMTD day
SGMTH hr
SGMTM min
SGMTS sec

2 GMTY yr
GMTMO month
GMTD day
GMTH hr
GMTM min
GMTS sec

3 GETH hr
GETM min
GETS sec

4 XM X km
YM y kin
Al z km
XDM X km/sec
YDM y km/sec
ZDM z km/sec

5 SLVX X km
SLVY y km
SLvz Z km
SLVXD X km/sec
SLVYD y km/sec
SLVZD Y4 km/sec

6 SU u km
Sy v km
SW w km
SuD u km/sec
SVD v km/sec
SWD W km/sec

7 ALPHU yaw deg
BETAU pitch deg
PHIU roll deg



Table 2.2.5. Special Products Parameters {Continued)

VARIABLE
SET

Attitude, Orbiter, Trans-
formation, Aries mean
of 1950 to body matrix

Attitude, Orbiter, quatern-
ion, Aries mean of
1950 to body axes

Attitude, rate, Orbiter,
angular velocities and
total rate, body about
Aries mean of 1950
Cartesian coordinates

Look angle, and angle rates
orbiter body to free
flyer

Range, and range rate,
between vehicle
reference points

Simulation Flag

State Vector, free flyer, in
Aries mean of 1950
Cartesian coordinates

State Vector, free flyer, in
Aries mean of 1950
Cartesian coordinates
relative to Orbiter

PARAMETER
GROUP
NAME SYMBOL PARAMETER UNITS

8 All n.d.
Al12 n.d.
Al3 matrix n.d.
A21 elements n.d.
A22 row n.d.
A23 ordered n.d.
A3l n.d.
A32 n.d.
A33 n.d.

9 Q1 scalar part n.d.
Q2 n.d.
Q3 vector n.d.
Q4 n.d.

10 YDOTB rate about z deg/sec
PDOTB rate about y deg/sec
RDOTB rate about x deg/sec
TDOTB total rate deg/sec

11 AZ yaw deg
EL pitch deg
RAZ yaw rate deg/sec
REL pitch rate deg/sec

12 RANGE range km
RRATE range rage km/sec

13 PSIM n.d.

14 PMX X km
PMY y km
PMZ z km
PMXD X km/sec
PMYD y km/sec
PMZD z km/sec

15 PRMX X km
PRMY y km
PRMZ z km
PRMXD X km/sec
PRMYD y km/sec
PRMZD z km/sec



Table 2.2.5. Special Products Parameters (Continued)

VARIABLE
SET

State Vector, free flyer, in
Orbiter UVW Cartesian
coordinates

State Vector, free flyer, in
Orbiter LVLH Cartesian
coordinates

PARAMETER
GROUP
NAME SYMBOL PARAMETER UNITS
16 PU u km
PY v km
PW W km
PUD u km/sec
PVD v km/sec
PWD W km/sec
17 PLVX X km
BLVY y km
PLVZ b4 km
PLVXD X km/sec
PLVYD y km/sec
PLVZD 2 km/sec
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2.3 SENSOR INPUT TAPE

The program stop (Sensor Tape Output Processor) generates two files in the
Sensor Input Tape (SIT) and Sensor Environment Tape (SET) formats. These
formats are described in reference 3 at the end of this Appendix. Both are
input for the SENSOR program. The SIT file contains relative observation,
attitude, sensed velocity, and vehicle state information. Each record has
length of 80 integer words and consists of 59 parameters and one unused
position per record. Table 2.3.1 describes the format and also provides
associated units and data types. Note that single precision and integer data

displace one integer word and double precision data displaces two integer
words.
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Table 2.3.1.

PARAMETER
DESCRIPTION

Year
Month
Day

Hour
Minute
Seconds
GMT Time

M50 Shuttle

COAS Data Good Flag

COAS Horizontal Measurement
COAS Vertical Measurement
RNDZ Radar Angles Flag

Ne &< %X« N & X

RNDZ Radar Rol1

RNDZ Radar Pitch

RNDZ Range Flag

RNDZ Range Measurement
RNDZ Range Rate Flag

Rate Measurement

Star Tracker Data Good Flag
Star Tracker Horiz. Meas.
Star Tracker Vert. Meas.
Nav. Powered Flight Flag

M50 Accum. - X

(CG ref.)

SOURCE/
M/SID

VI0W4749C

V90H4277C-79C

V90L4281C-83C

V30X4849X
Yo0u4847C
yo0u4848C
V90X4901X
Y90u4893C
v9074894C
V90X4899X
Vo0uU4895C
V90X4900X
Vo0u4896C
V90X4835X
Y90U4833C
vo0u4834C
V90X4264X

ENG.
UNITS

Years
Months
Days
Hours
Minutes
Seconds
Seconds
Feet
Feet
Feet
Feet/Sec
Feet/Sec
Feet/Sec
Radians
Radians
Degrees
Degrees

Feet

Feet/Sec

Radians
Radians

V90L8927C-29C Feet/Sec
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Data Format for Sensor Input Tape

RECORD
LOCATION

RECORD
TYPE
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Table 2.3.1. Data Format for Sensor Input Tape (Continued)

PARAMETER
DESCRIPTION

31. Current Orbiter Mass
32. M50 Target - x

33. -y
34. -2
35. - X
36. -y
37. -z

38. M50 to Body Quaternion
39. "

40. "

41. "

42. DA Threshold

43. DAP Jet Flag

44. Unused

45. Star Tracker Matrix
46, "

47. "

48. "

49.-53,

54. Star Tracker Time-tag
55. COAS Matrix

56. "

57. "

58. "

59.-63.

64. COAS Time-tag

65. Rendezvous Radar Quaternion

66. ’
67. "
68. !

69. Rendezvous Radar Time-tag

SOURCE/
M/SID

V90u4254C

V90H4287C-89C

V90L4291C-93C

V95U0873C-76C

VI0A4747C
V90X5185X

V90U4920C-28C

VO0W4837C
V90U4857C-65C

VI0W4853C
v90u4829C-32C

V90W4841C
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ENG.
UNITS

Stugs
Feet
Feet
Feet
Feet/Sec
Feet/Sec
Feet/Sec

Seconds

RECORD
LOCATION

RECORD
TYPE

41
43
45 -
47
49
51
53
55
56
57
58
59
61
62
63
64
65
66
67-71
72
74
75
76
77
78-82
83
85
86
87
88
89

O WV WVW!V VN TD VWV LWV NO VL V!V - -~ Voo oooo

o




2.4 SENSOR ENVIRONMENT TAPE (SET)

Each record has 1length of 104 integer words and contains 64 downlisted
parameters and one unused space ordered as specified in Table 2.4.1. The
table also provides associated units, and data types. Note that single

precision and integer data displace one integer word and double precision data
displace two integer words.
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Table 2.4.1.

PARAMETER

FSSR NAME
DA.THRESHOLD

DVDISP(1)
DVDISP(2)
DVDISP(3)
E(1,1)
E(2,2)
E(3,3)
E(4,4)
E(5,5)
E(6,6)
E(1,2)
E(1,3)
E(1,4)
E(1,5)
E(1,6)
E(2,3)
E(2,4)
E(2,5)
E(2,6)
E(3,4)
E(3,5)
E(3,6)
E(4,5)
E(4,6)
E(10,10)

NAV.ANGLES.AIF
NAV.RANGE .AIF
NAV.RDOT.AIF
NAV.SV.SOURCE.FOR.UPP
NAV.DO.COVAR.REINIT
NAV.DO.FILTERED.TO.PROP
NAV.DO.FILTR.SLOW.RATE

SOURCE/
M/SID
VI0A4747C
V90L5181C
V90L5182C
Y90L5183C
Y90u4006C
v90u4027¢
Y90u4047C
¥90U4067C
vo0u4087C
vo0u4108C
V90u4007C
yo0u4008C
Y90u4009C
Vo0u4011C
Y90u4012C
Y90U4028C
v90U4029C
V90U4030C
V90U4031C
v90u4048C
Y90u4049C
V90U4050C
Y90U4068C
Y90U4069C
vo0u4088C
V90J4253C
V90J4268C
V90J4269C
V90X4977X
V90X4256X
V90X4975X
V90X4257X
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Data Format for Sensor Environment Tape

ENG. RECORD
UNITS LOCATION TYPE
f/s 1 S
f/s 2 S
f/s 3 S
f/s 4 S
n 5 D
n 7 D
n 9 D
n 11 D
n 13 D
n 15 D
n 17 D
n 19 D
n 21 D
n 23 D
n 25 D
n 27 D
n 29 D
n 31 D
n 33 D
n 35 D
n 37 D
n 39 D
n 41 D
n 43 D
n 45 D
n 47 I
n 48 I
n 49 I
n 50 I
n 51 I
n 52 I
n 53 1



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
a4,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

Table 2.4.1. Data Format for Sensor Environment Tape (Continued)

PARAMETER

FSSR NAME
NAV.DO.ORB.TO.TGT
NAV.DO.OV.UPLINK
NAV.DO.PROP.TO.FILTERED
NAV.DO.TGT.TO.ORB
NAV.DO.TV.UPLINK
NAV .MEAS .ENABLE
NAV.MM.CODE
NAV.PWRD.FLT.NAV
NAV.RR.ANGLES.ENABLE
NAV.ST.ENABLE
REND.NAV.FLAG
T.CURRENT.FILT
TFOFF
TFON
T.0RB.STATE .UPDATE
T.TV.STATE.UPDATE
V.FORCE(1)
V.FORCE(2)
V.FORCE(3)

UNUSED
T.LAST.FILT.TLM
R.FILT.TLM(1)
R.FILT.TLM(2)
R.FILT.TLM(3)
V.FILT.TLM(1)
V.FILT.TLM(2)
V.FILT.TLM(3)
R.TV.TLM(1)
R.TV.TLM(2)
R.TV.TLM(3)
V.TV.TLM(1)
V.TV.TLM(2)
V.TV.TLM(3)

SOURCE/

M/SID

V90X4258X
V90X4260X
V90X4976X
V90X4259X
V90X426AX
V90X4262X
V90J4263C
¥90X4264X
V90X4273X
V90X4274X
V93X6220X
V90W4749C
VI0W4960C
Y90W4959C
V94W3727C
V90W4939C
Y90U4956C
Y90U4957C
Y90U4958C

V90W4285C
VI0H4277C
V90H4278C
VI90H4279C
vo0L4281C
v90L4282C
v90L4283C
V90H4287C
V90H4289C
Y90H4289C
Y90L4291C
V90L4292C
V90L4293C
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ENG. RECORD
UNITS LOCATION TYPE
n 54 I
n 55 I
n 56 I
n 57 I
n 58 I
] 59 I
n 60 I
] 61 I
n 62 I
n 63 I
n 64 I
s 65 D
s 67 D
S 69 D
s 71 D
S 73 D
LBF 75 S
LBF 76 S
LBF 77 S
78 I
s 79 D
f 81 D
f 83 D
f 85 D
f/s 87 D
f/s 89 D
f/s 91 D
f 93 D
f 95 D
f 97 D
f/s 99 D
f/s 101 D
f/s 103 D



3.0 INTERNAL FILES

The Internal Files provide the communication between programs in RELBET.
RELBET creates these files as outputs from various programs. User editing is
possible through the editing processors. All internal files are in internal
units (meter, kilogram, second, radian). Internal inertial coordinates are
Aries mean of 1950 Cartesian, although other systems may be used for file
storage or display.

3.1 GENERAL FORMAT

Internal RELBET files share a common overall format consisting of headers
followed by data records that are called frames.

3.1.1 Format Compatibility

The RELBET internal files are generally compatible with the gff format
described below and in reference 2. However some differences do occur.

Two sets of file routines exist in RELBET called the gff and gbfile
routines. The gff routines manipulate files as specified in reference 4. The
gbfile routine support the basic design of the so called gff files, however,
they do not utilize the dictionary records though space is allowed for
compatibility, and they do not set the program name/version number parameter
hcver on the header record. In fact the gbfile routines being written in C do
not use the IOP (I/0 packet at all). Thus non-RELBET processors which read
gff files may not be able to read files created by the gbfile routines.

3.1.2 Overall File Format

A gff file is defined by its format. There are two definition tables in the
file, the header and the dictionary. The header provides file information and
the dictionary provides data information. Following the header and dictionary
is the data itself. Below is a diagram of a gff file.
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Record Description

1,n Header (n = number of header records)
n+l,n+5 Dictionary

n+6 *beg

n+7 ,n+7+m data frames (m = number of data records
n+7+m+1 *end

A11 records have the same record length. The user selects the record length
by determining the required (or useful) length of a data frame. The Header
must contain a fixed number of information words; therefore, the number of
records needed for the Header is a variable.

By the nature of its structure, the Dictionary consists of 5 records. The
record immediately preceeding the string of data records is filled with the
work "*beg", and the last record is filled with the work "*end".

3.1.3 RELBET Data Frame Formats

Frames are of a fixed length for a given file, but the length may vary between
file types. Although frame formats vary from file type to file type, they are

composed of a fixed format header portion and a data portion. The standard
frame header format is as follows:

Integer

Word Type Contents
1-2 ppP Time-tag

3 CHAR*4 Frame ID

4 I Edit status

The formats of the data portions are discussed under the individual files. As
noted above the Begin and End Frames contain fill data:

“*beg" and "*end" respectively.
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3.1.4 File 1/0 Packet

The file 1/0 packet, iop, is a gff communication table used by both input and
output routines.

interfaces.

Word Label Type
1 pname c72
19 punit i

20 pfrmsz i

21 phdrsz i

22 pcrec i

This table carries pertinent file data across read/write
Table 3.1.4.1 defines the 41 integer words in iop.

Table 3.1.4.1. 1/0 Packet Contents

Description

Name of gff file to create or open.

Pname is a user-defined input to the open routines,
gfnew and gfopen.

Unit number on which to open the gff file.

Punit is a user-defined input to the open routines,
gfnew and gfopen.

Record length.

This will be the record length in integer words of the
gff file records. The record length will also be stored
in the file header. The header will be broken into
records of this length and written to the gff file. The
record length 1is a user-defined input to the create
routine, gfnew. When the file is reopened, the open
routine, gfopen, will check the header for the record
length and then open the file with the proper record
length.

Number of header words.

The number of header records is a constant and is, at
this time, 90 words. This parameter is here to prevent
hard coding of the header size in the various gff
routines. The number of header records is also stored
in the file header. Phdrsz is set in the open routines,
gfnew and gfopen.

Current record number.

Pcrec points to the current record in the gff file.
When writing to the file, pcrec points to the last
record written. When reading from the file, pcrec
points to the last record read. Pcrec 1is always
current, regardless of which gff routine was 1last
used. The record number is not affected by the display
routines.
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Table 3.1.4.1. 1/0 Packet Contents (Continued)

Word Label Type
23 prwflg i

24 pnrec i

25 pstat i
26-27 ptoff dp
28 ptype c4
29-33 pbdate i(5)

Description

Read/write status.

Prwflg defines the r/w ability of the file where a value
of one is read only, and a value of two is read/write.
When the file is being created by gfnew, the rwflg is
set by the routine to a value of two. When the file is
reopened with gfopen, the rwflg is a user-defined
input. Any dependent on the value of the r/w flag.

Number of records in the gff file.
Pnrec is always current.

Error code returned from the gff routines.

Pstat can contain two types. of error codes - system i/o0
errors and gff errors. If the error is a system error,
the error code will be a 900 number. If the error is a
gff error, the error code will be negative.

The possible gff errors are:

1. trying to access within the dictionary or the header
2. trying to access past the end of file

3. file does not have write permission

4. invalid time requested

Time offset.

A1l timetags (timetags are assumed to be the first
parameter in the data frame) stored in the gff file are
stored in seconds since base time. The base time of the
file is stored in the header. The base time of one gff
file does not have to be the same base time of any other
gff files used in a program, and it does not have to be
the same as the program base time. The time offset is
the difference between the program base time and file
base time (tbase (prog) - tbase (file)). Upon writing a
record, the timetag will be converted from seconds since
program base time. The time offset is computed in the
open routines, gfew and gfopen.

File type.

The file type 1is a user-defined, four character
identifier used to identify the type of data in the
file. It is an input to the create routine, gfnew, and
is also stored in the header.
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Table 3.1.4.1. 1/0 Packet Contents (Continued)

Word Label Type
34-35 pbsec dp
36-37 pstrt dp
38-39 pstop dp
40 pnhrec i

41 pndict i

Description

Base date.

The base time is stored in 5 integer words and one dp
word. The integer words are the year, month, day, hour,
and minute; the dp word is the seconds. All timetags
stored in the file are stored as seconds since the base
date. See the entry for ptoff for further
information. The base date is a user-defined input to
the open routine, gfnew.

Start time.

This is the time of the first data record. The start
time is defined when the *end frame is written to the
file (gff routine gfend) and when an existing gff file
is opened. If a gff file is changed, the start time is
not guaranteed to be correct until the *end frame is
written. The start time is stored as seconds since file
base time and is also stored in the file header.

Stop time.

This is the time of the last data record. The stop time
is defined when the *end frame is written to the file
(gff routine gfend) and when an existing gff file is
opened. If a gff file is changed, the stop time is not
guaranteed to be correct until the *end frame is
written. The stop time is stored as seconds since file
base time and is also stored in the file header.

Number of header records.

The header is 90 words of data and is written to the
file "pfrmsz" words at a time. If the last record is
not full, it will be garbage filled. There are routines
which read and write the header. The number of header
records is computed from phdrsz and pfrmsz (nhrec =
int(hdrsz/frmsz + .5)) in the create routine, gfnew.
This is stored in the header. See phdrsz for more
details.

Number of dictionary records.

The number of dictionary records is a constant 5
words. This parameter is here to prevent hard coding in
the various gff routines. The number of dictionary
records is also stored in the file header. Pndict is
set in the open routines, gfnew and gfopen.
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3.1.5 File Header Format

The file header consists of a set of records, each of which has the same word
length as the data records. The header contains 90 (integer size) words plus
as many fill words as are needed to complete the last header record. Table
3.1.5.1 summarizes the 90 integer words in the header.

Table 3.1.5.1. Header Contents

Word Label Type Description
1 hnhrec i Number of header records.

See iop - pnhrec for a description.

2 htype «c4 File type.
See iop - ptype for a description.

3-4 hcdate ¢8 Creation data.

When a gff file is created, the currect data is stored
as the creation date in the form yy/mm/dd.

5-8 hcver cl6 Program used for creation.

The program name and version number which created the
gff file, along with the version of the gff library is
stored. The suggested form is "name-ver/gff-ver", where
name is the name of the program (6 characters max) and
ver is the version in the form Vn.m (Ex: trjpro-
v2.2/9ff1.0). The program name and version are user
inputs to the create routine, gfnew, and the gff library
verion is defined by the gff library in gfnew.

9-34 hcdes c¢l04 Creation description.
The creation description is a user-defined input to the
create routine, gfnew.

35-36 hudate c8 Update date.

Each time a gff file is reopened with a r/w status, the
current date is stored as the update date. When the
file is created, the update date is the same as the
creation date. The update date is established in the
close routine, gfcls.

37-40 huver cl6 Update program name and version.
See HEADER - hcver for a description.
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Word Label Type
41-66 hudes 104
67-71

72-73 hbdate i(5)
74-75 hstrt dp
76-77 hstop dp
78 hnrec i

79 hfrmsz i
80-90 hspec i

Table 3.1.5.1. Header Contents

Description

Update description.

Each time a gff file is reopened with a r/w status, the
update description is stored. When the file is created
the update description is set to the creation
description. The update description is established in
the close routine, gfcls. A

File base date.
See iop - pbdate, pbsec for a description.

tart time.
See iop - pstrt for a description.

Stop time.
See iop - pstop for a description.

Number of data records in the file.

When the *end frame is written to the file, the number
of data frames is computed and stored. This value will
be correct as long as no new data records are written
after the *end frame. New data frames appended to the
file will automatically overwrite the *end frame, if one
exists. Note that this is not exactly the same
parameter as the iop parameter pnrec. In the iop, this
parameter is the total number of records, whereas, in
the header, it is the number of data frames. Hnrec is
set when the *end frame is written.

Record length.
See iop - pfrmsz for a description.

File specific block.

These 11 words are extra header space in case the user
feels the need to put more in the header. The gff
library only recognizes its existence; it does nothing
with the information. The block is a user-defined input
to the create routine, gfnew. It can have variables of
any type stored within.

3.1.6 Dictionary Format

The dictionary contains the definition of each parameter in the data
records. The definition is defined as the name of the parameter, its
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dimension and type, and its length if the variable is character. Note that
there records are not set with the gbfile routines, however, space is
allocated for them.

The dictionary is written to the gff file when the file is created by the
routine gfnew. The dictionary is input into gfnew in the following format:

character*20 dict(frmsz)

where frmsz is the number of words in a record. Each dict(n) is the entry for
a single parameter, and each entry is in the form "ndt1", where

n is the parameter name (8 characters),

d is the dimension of the variable {(Ex: 3 or 3,3) (8 characters),
t is the variable type (i,1,r,c) (1 character), and

1 is the length of the variable if t=c (3 characters).

The dictionary is stored in the gff file transposed. The routine gfdict
returns the dictionary in the c*20form. The dictionary 1is contained in
exactly five records in the gff file. Each dictionary entry (dict(n)) uses
one word from each of the five records, such that

rec 1-2 contain the name from each entry,
rec 3-4 contain the dimension of the variable,
rec 5 contains the type and length of the variable.

Figure 3.1.6 shows the relationship between the user-defined dictionary and
the file dictionary.

file
rec# 1 2 3 4 5

dict(1) [N [ I | 3 PN

dict(?)

Jowvc

dici(m)

Figure 3.1.6. User/File Dictionary Relationship
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3.2. SENSED VELOCITY FILE

The Sensed Velocity File contains time tables of IMU sensed velocities
experienced by a vehicle. The file may be created from real time data or

simulated. The sensed velocities are used for state propagation. Its frame
format is as follows:

Integer
Word Type Contents
1-4 MIX Header
5-10 DP(3) Vector for Sensed Velocity

3.3 ATTITUDE FILE

The Attitude File contains time tables of attitudes experienced by a
vehicle. The file may be created from real time data or simulated. The
trajectory processing routines use the attitudes for computing relative
trajectories and residuals. Its frame format is as follows:

Integer
Word Type Contents
1-4 MIX Header
5-12 DP(4) Quaternion for Attitude

3.4 OBSERVATION FILE

The Observation file contains time tables of observations associated with
various on-board navigation sensors. The additional data slot is used by
various applications. When the downlist formatter outputs an observation
file, it places the onboard data good flag here. The Kalman Filter process
expects the observation noise in this slot. This file may also contain
residuals for editing or display purposes. The Observation file is used for

relative trajectory estimation and residual computations. Its frame format is
as follows:
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Integer
Word

1-4
5-6
7-8
9-10

MIX
DP
DP
DP

3.5 EPHEMERIS FILE

Contents

Header
Additional Data
Measurement
Residual

An Ephemeris File contains the inertial trajectory for a vehicle. This file
may be created from real time data or generated by simulation. Vehicle states
are interpolated from this file. Its frames have the following format:

Integer
Word
1-4
5-10
11-16

Type
MIX
DP(3)
DP(3)

3.6 IMU ATTITUDE FILE

Contents

Header
Position Vector
Velocity Vector

The IMU Attitude File is used by the IMU processor to generate a selected or
average attitude file.

Integer
Word

1-4
5-12
13-20
21-28
29-36
37-38

Type
MIX

DP(4)
DP(4)
DP( )
DP(4)
1(2)

It has the following format:

Contents

Header

Quaternion IMU-1

Quaternion IMU-2
Quaternion IMU-3
Quaternion Selected

Source of Selection (spare)
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3.7 IMU SENSED VELOCITY FILE

The IMU Sensed Velocity File is used by the IMU Processor to generate a
selected or average sensed velocity file. It has the following frame format:

Integer

Word Type
1-4 MIX
5-10 DP(3)
11-16 DP(3)
17-22 DP(3)
23-28 DP(3)
29-30 I(2)

3.8 SOLUTION FILE

Contents

Header

Vector IMU-1

Vector IMU-2

Vector IMU-3

Vector Selected

Source of Selection (spare)

The Solution File contains such information as current solution state
estimates and statistics. This file is an optional product of the Trajectory
Processing processors. Frame lengths may vary from file to file depending on
the options exercised by the processor, however, frame length is fixed in a
given file. The solution has the following format:

Integer

Word Type
1-4 MIX
5-4+2S D

5+25-4+2S+D DP(C)

Where

(7]
n

Solution size
S(S+1)/2.

o
]

Contents

Header
Solution Vector
Lower Triangular Covariance by Rows
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3.9 RELATIVE TRAJECTORY FILE

The Relative Trajectory File contains relative trajectory information. It has
the following frame format:

Integer :

Word Type Contents

1-4 MIX Header

5-16 DP(6) Fiducial State
17-28 DP(6) Relative State

3.10 PLOT DISPLAY FILES

Table 3.10.1 summarizes the various options for output parameters from the
program xqdisp. Here O designates the first vehicle or orbiter state vector,
T the second vehicle or target state vector, and A the attitude of the first
vehicle. A1l groups consist of six parameters. The coordinate systems are
defined in the Engineering Manual (Reference 9, Section 2.0).

Plot file parameters are in internal units. For printed displays, the user
may specify up to three systems of units for length, velocity, angle, time,
mass, force, and acceleration. Parameter groups will be displayed in each of

the specified systems of units. The record format for these files is as
follows:

Integer

Word Type Contents
1-4 MIX Header

5-16 DP(6) Coordinates
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Table 3.10.1. Parameter Groups

REQUIRED
NUMBER 1D OBJECT COORDINATES INPUTS

1 SXYZ 0 M50 Cartesian 0

2 SELT 0 M50 Elements 0

3 SUVW 0 Target UVW 0, T

4 SLVH 0 Target LVLH 0, T

5 SSHL 0 Target Shell 0, T

6 TXYZ T M50 Cartesian T

7 TELT T M50 Elements T

8 TUVHW T Orbiter UVW 0, T

9 TLVH T Orbiter LVLH 0, T

10 TSHL T Orbiter Shell 0, T

11 TBOD T Orbiter Spherical 0, T, A
12 IREL T-0 M50 Cartesian 0, T

13 EREL T-0 M50 Elements 0, T

14 APYR A M50 Euler Angles A
15 AUVH A Orbiter UVW Euler Angies 0, A

16 RPRM T-0 Range and Rate Magnitudes 0, T

In column 5,
A indicates orbiter attitude needed
0 indicates orbiter trajectory needed
T indicates target trajectory needed
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3.11 COAS MATRIX FILE

This file contains frames of body to M50 rotation matrices time-tagged by the
time of each COAS observation. Its frame format is as follows:

Integer

Word Type Contents

1-4 MIX Header

5-22 DP(9) Components of Matrix by rows

3.12 COVARIANCE FILE

This file contains th UVW referenced sigmas associated with some filter
estimate of some relative trajectory.

Integer

Word Type Contents

1-4 MIX Header

5-16 DP(6) Sigmas for Base State
17-28 DP(6) Sigmas for Relative State

3.13 BIAS FILE

This file contains the bias solutions and associated sigmas computed by one of
the filters.

Integer
Word Type - Contents
1-4 MIX Header
5-A DP(S-12) Bias Solutions
A+1-B DP(S-12) Bias Solution Sigmas

where s is the solution size

A
B

4 + (S-12) *2
A+ (-12) *2
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3.14 RESIDUAL FILE

This file contains information from the Kalman filter as shown below:

Integer

Word Type Contents

1-4 MIX Header

5-6 DP Edit Status (-1 or 1)
7-8 DP Observation Value
9-10 DP Residual Value

11-12 DP Residual Sigma

13-14 DpP Bias Value

15-16 DP Bias Sigma

3.15 QA FILES
The following files are created by the various QA processors:

The Attitude Angular Acceleration File

Integer

Word Type Content

1-4 MIX Header

5-10 DP(3) Angular Acceleration
11-12 DP Magnitude

The Sensed Acceleration File

Integer

Word Type Content

1-4 MXI Header

5-10 DP(3) Sensed Acceleration

11-12 DP Magnitude
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The Master Noise File

Integer
Word

1-4
5-6
7-8
9-28

Type Content

MIX Header

DP End time of interval (Begin time is timetag)

DP Average value of observation

DP(10) Value of moise associated with various order of

divided difference

The Selected Noise File

Integer
Word

1-4

5-6

7-8

9-10

Type Content

MIX Header

oP End time of intervals (Begin time is timetag)
DP Average value of observation

DpP Selected value of noise for time interval

The Star File

Integer
Word

1-4
5-6
7-8
9-10

3.16 SENSOR FILE

Type Content

MIX Header

DP Inertial Azimuth Angle

DP Inertial Elevation Angle

DP Angle between the previous pointing vector and

current pointing vector

This file contains downlist information needed to create the SENSOR tapes.
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Integer
Word

1-4

5-6

7-8
9-12
13-14
15-18
19-20
21-22
23-24
25-26
27-28
29-32
33-34
35-40
41-42
43-50
51-52
53-54
55-72
73-74
75-92
93-94
95-102
103-104
105-110
111-152
153-188
189-192
193-196
197-202

Type Content

MIX Header

DP gmt

DP COAS Data Good

DP(2) COAS Angles

DP Radar Angle Data Good
DP(2) COAS Angle

DP Radar Range Data Good
DP Radar Angles

DpP Radar Range Rate Data Good
bP Radar Range Rate

DP Star Tracker Data Good
DP(2) Star Tracker Angle

DP NAV Power Flight Flag
DP(3) Sensed Velocity

DP Mass

DP(4) Attitude

DP Sensed Acceleration Threshold
DP NAV DAP Jet Flag
DP(9) Star Tracker Matrix
DP Star Tracker Timetag
DP(9) COAS Matrix

DP COAS Timetag

DP(4) Radar Quaternion

DP Radr Timetag

DP(3) DVDISP

DP(21) Members of Covariance
DP(18)  NAV Flags

DP(2) TOFF/TON Flags

DP(2) Update Flags

DP(3) V_force

Note for more details on contents see section 2.4.
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4.0 TEXT FILES
Various units are used for display. Depending on the processor, the user may
select up to four different units for short (TERM) display, nominal (OUT)

display, detailed debug (BUGS), and graphic (PLOT) display. Details as to
format and access of these displays depends upon the processor.

MRECEDING PAGE ELANK NOT FILKED
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5.0 DATA BASE FILES

The text files described here are generally output by the qa processors. They
share a common format which allows them to be merged, sorted, and searched by

various UNIX and RELBET processors. Each line of text contains at least four
fields separated by white space.

Field 1
Field 2
Field 3
Field 4

Timetag (begin time of some event in GMT seconds)
Primary key word (alpha) usually denoting data type

Secondary key word (alpha) usually denoting type of event
Duration of event in GMT seconds

The remaining fields are defined per processor output (see program manual

entries).
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APPENDIX II
CONTEXT FILES

II-i



Pyt )

HERKRHE #

I I | W A W
R Fe A I W
3
g
3

ML NI M 1A oM Fy ot it Fem tmmam §

W W | I W W

HERHREH

3t I I} I oW A



y-aultawty ve
y-dois c
y-alqgerared (44
y-ienb (%4
yistdid oc
Y- 1 L80MaU 6l
Yy obessaw 81
yrsist| Lt
y-yndut | 91

Yy dA3-xoeysh Si
y-yoeishb vi
yist |weub et
Y- 4oposiugb Al
y - osupuyqb b

4 3onJ3siab (o]}
y-sbei ab
y-x-ayt4ab
yrotayts

Yy trado
y-Aeude
y-sistue
y-awty
y-altian
y-aswl joseg

FNMOSTHO~00

| obed qiMutl/Juarsen/1aqlay/saesn/ 9864 6760 61 980




y-out |suwiy
y - doys
yra|gerayed
y-ienb
Yy-istiuad
y- | Le@oMau
y-abessau
Yy sist|
yrindul
y-dAy -noeishH
y-noeyshb
y-istjweud
y- 48posiwab
4 - oaupyab
Y- 1onuisyab
y-sbe| 496
Uy -x-ai{i496
y-oialts
y-1ied
y-Aeuaue
y-sist|ue
y-awt g
y-eit4qo
y-ouw} joseyg

LOE}
[4 XA
LOE}
vo: €t
LOEY
00: €l
LO:€EL
6G: T}
8G:TH
8v:60
or: gl
LO:EY
Ly:ct
Ly:cl
Ly Tl
LY:Ct
9y:ClI
cy-Cl
65:CI
€0 €L
LO€EL
421"
Sv:el
[4 2%

vaqg
oag
oaq
2aQ
fot-Y4]
et-Ye]
28g
oaq
o8Q
oaq
oE-Ye
o8
oag
oa(q
oaq
saq
28Q
oag
eE-Yel
oag
naq
nag
naq
fo¥-Ye}

109
Sv9
t8¢
GET
896

00s
5¢9

GEY
vic
<ro
Ley
LG9l
8691
191
1 8€
cci
6EE
€614
ogt
EEEt
Zvee
19¢

13873y
13873y
138713y
13873y
138713y
138713y
138713y
13973y
139713y
138713y
138713y
13873y
13873y
138713y
139734
138713y
1387134
13973y
13873y
138713
138973y
13873y
138713y
13873y

1eqied
18qiau
18q1ed
18qied
18q|ou
18g|ad
LT
18qied
19q10d
18q|ed
sELTEEN
yaqled
19q(84
jaqgiad
18qi84
18qiad
1aq|ad
SELTEN
38qiou
19q|84
jaqied
sCLTEN]
389|284
L TN

T N T N T N Y T N T v v v e oY o o o oy o

cdmedmmd =
~demd-md-
cdemdemd-
[ PR PR
cdemd-md-
cdeede el
cdead-~d-
cdead==d-
cdademd-
[ P P
—deedaad-
cdemd=ad-
~deed-=d-
~d-—d--u-
~d--d--u-
—d--d-=-d-
cdeedmd=
edmedomd-
—dead--d-
“d-—d--d-
cdemdemd-
—d-=dend-
[ PR P
cd-=d-=-d-

09 texol

FNOITWLO~O0




L sLpusy vl
I H 10Q 3IWIL3ISVE BUL4Ep# £}

‘awtjteQl] 2LANOp Uu81IX8d [
‘ewl jpull @|1QnNop UJ91IXd 0]}
tawl juitBag] 21gnop UJdIXd 6
‘3wl ) 138y 21gnNop UJ49IXa 8
‘awl 1pu3n 31gNOp UJa3IXd L
nwE.P.FC.—mme aLqnop uJdailxa (2]
‘awl jaseg agr 2109NOpP UJdIXd [
teuwt jledsseg JWILTVD UJ9lX@ 14
g€

4

3

H 100 IWIL3Sva dJ8pu4ty

| 8bed y-aw||asseg 986} TY:EL O} 22Q




*xpp/uw/AA s1 jewdod
931eP UOLIBAUD ‘ajep Oox Jeyo
*9JdBM] JOS uoLiedt |dde a8yl Aq paroayd aq Aew
3t ybBnoyi e ‘paulgsp duasn st siy) :odA} a@it4 adAix aeyod
laweux Jeyos
:BULMO| 04 SULBRIUOD ud44Ng IX3F %/

/+@3AQ BWLl 404 BN|BA PilBAUL 0 Buns 8g 0} IJ1ALL ON

J04 8utjiep 88S "A(BulpJyoooe 18s St BwWil pue psJdobul Si Jojul Bwii
usyy ‘- A|jeutwou aAllebau S| 83AQ BwWL} J1 "PBWNSSE SI PJIOM BSwL}
OuU UBYl |[|NU SI BWLY 41 "BWL3 pue 83AQ 8wr3 AQ PaloJdiuod St siyl
"®@4N3oNJ3}s BIBP 94 UL S PJOM BWL} Jit A{UO PBLBPURY S3OSJJ0 SWEIx/

/+Buruls se paieadl 8q Aew snyl ‘jinhu ade
Splat4 Jejdedeyd 30 sSa3AQ }Se| BUNSSE PINOYS BJ4EMIJOS uOotedt (ddex/

/+Butittsd {LInu

Ag sBuiLuls se pejead} ag Aew Asy} aJ4nsul 0} se o0s Jabuo| sairAq Janoj
Lle @ue sud3ideJdeyD jEeyl 210N A3l |gliedwod JOoj Aem ey} pauleiulew
S! pue Japeay J49 Paseq NVILY04 24l O3} Je|luLs S| pJuodad Japeay ayix/

1¥1d371499* ‘371489 {
tfoglaweu ueyo
/*9pow |)tum/peadx/apow Jeyo
/*49434NQ SLUY} Ul paJols

aJe BuLMO{|0J BYy "udiing 1sd)} O3 Jajutods/ P 4NQIXa3x Jeyd
' fsnieis jul
/*UO131edlL $108dS jewdodx/ f1BWUO % Jeyd
/*pauado
S1 8{l4 Uaym paredo| e S| pue suotieuado pesad Joj
Pasn St J4d33inQ Syl "J834INQg eiep 03 Jdjutodx/ ‘eyrepx Jeys
/* 814 JOJ pJUOMBUWLY OU !
LINU 8 PLNOYS "J&34NqQ BlEP Ul U} PJOM BWLIx/ ‘awtlx a|Lgnop

/x9Wl} @seq d|lJx/ ‘ewiiraseq IWILIVD
/*8JN1IONJUIS PUONB! ALy JOJ PJIOMBWLY OU
41 - G PINOYS °"SJUNDD0 PJOM BWI} YOILuM e 81AQx, :81AQ awil 3ul
/*SPJomM Jabalul UL SPJODBJ JO BZISx/ BZLSJ UL UL
/%0 poJagunu S| pJdodaJ BlEP 31JS| OION -elEp
40 1Je1S 8403dQ Bt ULl SPJODdJ Japesy JO Jaqunux/ 08Jy U FdlL

/*PJ40D8d JUBIUNDX/ fo8dJ Ul

/xXaput 81Aq JuUdUUNDx/ ‘sods|i4 Buo|

/*®114 UL SPUODBU BlEP 30 JadquNUx/ !Ds8Jelepu Ul
/*PJod3u 1s} 03 Bulpuodssddod 83Agx/ tutBirao 3juy
/+581AQ U}l 8Z1S pPJoDdJ BIEBPX/ ¢ @zLsd Ul
/*xJ403dtuosap B tIx/ ‘p3 Ut

/*®1t4 40 BWLY pudx/ ‘pusi a|qnop

/*3114 JO BWLl jdeisx/ tuiBaqy aj|gnop

/*8wil Boud - Bwi} Bll4 :18SIJ0 BWLIx/ £ 4403 3ignop

} 1onJis joepadA:

wU'auwt i, Spniduty

H 10Q 3711489 48pully



- $tpuay  vOI

b H 10Q 371489 8U!lJap¥# €0}
[4o)

1Ot

JLpusy (ele))

66

t()ewrigbx Jeyd uudiIxd 86

L6

{()peaydgb uusixa 96

S6

t()4899043 uJdIXd v6

€6

t()eouyqb ude3ixd Cc6

16

t()@so|ogb uuaixs 086

68

t()maugb y1daId4go uJeixe  gsg
L8

{()uadogb ¥1d311499 uud9Ixd 98
S8

t()ereqgoadews JBYD UJBIXD  ¢8
t()dg998xnewx 3I1I1489 UJ4BIXd €8

c8

f()o3Ltdmpgb uusIxa 8

08

t()peaupgbs Jdeyo Uuud1Ixd 6.
8L

f()23tumgb uusixa LL

9L

t()pesugbx Jeyd UJBIX3d SL
VL

t()sodgb uueixa €L

cL

t()peayugb udaixa A
t()peaymgb uualxa 0oL
t()430306 uueiIxad 69

89

L9

_ _ _ 99

ATINO 430 100 371489 4°9pudly g9

ro

_ €9

/+93epdn 3}se| JOj 3IX8) U0L3diudsSsp [31X31 Nx Jeyd z9
sweaboud BuiLiepdn ise| jo sweu :Boud nx Jeyd 19
* pp/uw/AA Si jewJoy 09

si1ep ajepdn 3se| ‘a3iep nx Jeyd 6G

£UOL3IBOIUD 404 3Ix83} uolidiuossp 11x33 Ox Jeyo 85
swedboud Buliesdd jo sweu HBoud ox Jeyd LG

¢ @bed y'a1tiao 986+ 9¥:CI OF 2@Q

W




f()swyiud pLOA uJDIXd
t()swyluds pLOA UUBIXD
f()swyy 1dy proA uJaIxa

()®3epiud pLOA UUBIXD
t()®e1epiuds PLOA ULDIXD
‘()ei1epiudy PLOA UUDIXD

t()BwL 39S UL UJBIXD
$()SWHI®S U} UJBIXd
$()331eQ3I8S UL UJBIXD

t()@1egaxeuwsx 3LVAIVI UJBIXD
f()SWHRYeWx IWILSWH ud@ixa
Y()vuwl 1adews JWILIVO UJBIXD

fHwnuyluw JUL UJdDIXd
!()BWLl PIS JuUL UJBIXD
t()ewrynl aiqnop uJuaixa
t()ezepn( agnop uusixa
t()Leozinl aignop uusixa
t()o9es18 @2|gnop uJaixa
t()sAep jul uuaixd
t()oqisAep ul udaixa
f()swyzoasx IWILSWH ua2ixa
‘()oesgswy a|qnop uJalxa

tABPDIWD IUL UJBIXD

t08siWH Buo| uusixa

‘awt {SASUND IWILIVD UJBIXD
Y()suwl [und3idd pLOA UJUBIXD
t()dwtL {udnd3udy pLOA uuaixa
()Bwt Lund3Idnx JWILIVD UJIXd

AINO 430 10Q 3WIL 48pugty

‘HIdINILIVOx “AWILTIVD
tsuy IWILSWH
‘@yep 31vaivo
/+9UWL} pue ajep Jepud|edx/ } 3onuis jepeadAy

‘ULdIWILSWH* “IWILSWH
{oas a|qnop
utw JulL
Lanoy jut
/*3WL} PUODIBS ‘BINULW"* uNOYx / } 1onuis jspadAy

‘d1d31vaivox ‘31vaivo
/* " ‘unS=} ‘3eS=0x/ tAepisem jut
tAep Ui
/*7 "7 ‘a@4=¢ ‘uep=|x/ ‘yiuow ul
tueah jul
/*x®3ep J4spud|edx/ } 1onuils jopadAy

H 100 3IWIL 48PU4L¥

~FNMOITINO~N00




Fipusy 69
JLpusy 89

L9

H 100 3WILl 8uljspy 29

g9

f()o8s3iud pPl1OA UUBIXD o
t()o@s3uds pLOA ud23Ixd £9
f()o8siudy pLOA UUDIXD Z9
19

t()owt3d3ud pPLOA UJBIXD 09
!()swiioldds pLOA UUBIXD 65
t()ewt1o3udy PLOA UJUBIXSB 86

¢ 9bed y-awt] 9861 CZv:€L O} 280




3

FLPUd¥
H 100 SLISITINV 3ul japy#

()3IStINVIJYd pLOA UJBIXD
C()warLINVYIwd 1uLl udexa
P(JweILIINYPPE JUL UJBIXB

H 100 SISITINV 48pujty

TNMIIND O~

]



o Jtpusy  8e
I H L0Q AVYIV dBUi4dp# LE
()31UNJA 21Qnop UJaIXd®  9E
()0J8ZAx ©1QNOP UJdIXd  GE

/% O°JO308A x/
/% D°JOIDBA x/

/% D°JOIDBA x/ ! ()IBSAx B gNOP UJBIXd ve
/% DTU03OBA x/ ! ()SSJA BLUNOP UJBIXD €€
/% D°J03IDBA x/ ! ()INWIAX B1QNOP UJSIXD FA>
/# D7dOIDBA x/ ! ()ANSAx D|QNOP UJBIXD L€
/% D°JO3DBA x/ ! ()OIPpPEIAx B|QNOP UJBIXD 0¢
/% D°JOYDBA x/ ! ()PPEBIAx BLQNOP UJBIXS 62
/% D°JOIDBA x/ ! ()IOPA BLQNOP UUDIXD 8C
/% D°JOIDBA x/ ! ()ISLPA @|gNOP uda3Ixa L2
/% D°JOI0BA x/ ' ()OIpPpPERA%x 2{QNOP UJBIXB oz
/% D7JOYDBA x/ ! ()PPeAx B1gNOop UJa}IXd [=¥4
/* O J4O0YIDBA x/ ve
€T
J* 2 XiJ}BWA x/ 1 ()AXWJIx B[QNOP UJIBIX3 ce
/% DTXEJIBWA x/ ! ()OWXWJxk B[ QNOP UJBIXD (W4
/* DTXidjewd x/ ! (wxwdx 3| gNOPp UadIxa oc
/* D°Xidiewd x/ 6t
81
/+ 9 Aeadeiud x/ ¢ ()Aedderud jul UUBIXD Lt
/* o Aedderdd x/ ! ()Aedueirudy Ul UUBIXd 91
/% o°Aedueiud x/ ¢ ()rewirgidd JUL UJIBIXD G
/* o Aeadeiud x/ ! ()08Agiud Ul uu9IXd vi
/* 9 Aeaderad x/ ¢ ()IcUEIUd JUL UUBIXS £l
/*x 9-Aeaaeirud x/ (43
[
/% DTXLJIBW £/ ! ()IWXWx D{GNOP UJSIXI ot
/% OTxtdlew x/ ! (JuUxijwx SLANOP UJLSDIXD [
/% O°Xidlew x/ ! ()iwx B|QNOP UJBIXD 8
/* OTXidiew x/ ! ()AXIWx BLONOP uUUd} X3 L
/% D XLdiew x/ ! ()AXWx B1QNOP UUBIXI 9
J* O xtdiew x/ 1 ()owxXwx 8|QNOP UJBIXD g
/* 9°Xldiew x/ ! (juXwx DLQNOP UJUSIXB 4
Jx O°XtJdiew «/ e
H 100 AVdAV 48PUdL¥¢ T
3

} abed y-Aedue 9861 £0:€L O} 280




() (NOILONNA d*) 1130 d 49padAi

171130 dx 7130 {

rea {
t8U0D {
LUAPOx | |@D 3I0NJ3S
fJdedx | 19D 3onuis
} 3onuis
f()(8nteAalx)x | 193 31oNnuls
‘anteAsx Jeyo
fanjeaAp a|gnop
fenleat jut
} uoiun
Hfdew Jul

tadAy) adAy| 190 wnua
} L1802 310nuls jepadAy

{1192 SUOD ‘| |80 UOLIDUNY ‘(8D |OQWAS ‘[ |92 elgnop ‘11®0 jut} adAyiieo wnus

NSO~ 0R



|
!3xoUux 04NI 3114 3IONJIS
‘uotrido ul
396x Jdeyd
S()(uoLiounygx)x JBYD
‘prwdix 4eYD
‘avieusr Jeyo

} 04NI 3714 30NnJ3s

raNMOTODO~ND

I abed y-oraity 9861 cTP:Ck OF 2934

l




WT

V‘
=
|
=L
mU.
&4

RICINAL
OF POOR

o

Y()swryragbx Jeyo

t ()pesydqb
NQER:LEENE
t()esuyab
t()esoiogb

*()mouab ¥i1d3r4aoe
‘()uedoab ¥1d4311489

t()ereggoarewx Jeyd
‘() 4goerewx 3114899

t()@3tumpqgb
t()pesupgbx Jeys
t()e3tumgb
t()pesuabx ueyds
t ()sodgb
t{)peayugb

¢ ()pesymgb
t()4403106

udalixa

uJ9I X8

udsl}xa

uJa3ixa

uJdalyxe

Uualxs

uJdaixs

uJdalyxa
udaixs

uJalxa
uJ21IXxa
uJdaixa
udaixs
uJuaixa
uJdaIxa

uJdsixa
udeixa

TNOITWOOMN~BR




/+PJ0D3J BlEP UL PJUOM Bwll OUx/
b= 3LAdl ON

/*d0Udd Oux/

0 YU3ION

/*P3JN020 JdoUUB X/

b~ RAZ:N-1-E]
/*sS@Utinod a|tjgb Jo4 yons pue

I abed y-sbeiiab 986l

aut jap#
aul jepy

aul 48p#
sbel x/

~NOMOT N O

L¥:iChk O 28q




-

N

<.

Fad

poInr g
(P17 3 Py

Ok

OF POOR QUALITY

+ 4NQIXa3}-saov 1X1 8aul jepy
oce S3aN aut jepy
0ge AdIAN BuL IBpY

96 3lvan autiapy
(o] JWVN Bul Jap#
o8 IAdAld Ul JOpy
Ot} S30a0 |uljyspy
o€e AIAD BuUL4BpH
o8 31vQaD 8ulL4epy

/*S@LJ3Us U933Ng IXOL JO4 S13SH40 83Agx/

2wy - sgn QA0ML dBuUl jepy

_4303°589 4401 ®ut japy

23Aq Bwt3 - sgyn J1A8L ButLiapy

pusl "s$gsn d0l1S ®Bul japy

uitBeql - sgo 1d1S 8auLiapy

sNnieils-sgon 1ViS sutjapy

8zZ1sJ4°Sgoy 3Z1SH 8uLjepy
dadejepu-sgo 034N Buljapy

08475899 23 |ulL jspy

uiLBruo-sgyn 910 BU| Jop#

saJdy u-sgo OJAHN dBul japy

8ZLSJ UL "SgH ZSWad4 duljepy

soda|l 3} s89 S0dd4 3ulLjspy

jewdoy "sgo 1W41va suLlepy

[oF I3 15] S3d4 suljapy

ejep-sgyn 4Naviva aulL Japy

D8s - swy-auwt3aseqsgy 2358 Bautiapy
Uutw - swy-awiieseq sgo NIWG dutjap#
JNOoYy “swy ‘auwl raseq- sgy JdHY But japy
Aep-ajep-auwLieseq sgo vag autLjspy
yiuou -aiep-awliaseq-sgo OWg But jep#
Jeak-ajep - swtiaseq-sgo dA8 8ul Jep¥
Bwileseq-sgo 3ivag sutiiepy

/*SPLldt4 JdO3 pueylIuoyssx/

QZS 3Z1S4N8LX18D BuUl4spy

/%2113 8Yr JO aweu a8yl sedudusiad JWYN LIXI dldwuexsd Jol
‘<38p 81AQ 3jd4eiS> IX]1 AQ uaaib usayi st Aujus ue <31 udajutod ayjy
Twt 4NGIXD1°SEH, Se paulap st ,iXl. Butdis vy
:1SUOL1ED0| 31X83 @snh O]
“Saul jap 8sayl MO| (04 piaoys
(#abx) Sgo autjepy
40 BuUil4ep B '8dniondis ayj o031 dJejutod e st 3096 4t
adwexs J4o4 "XD0|1Q BULJIBP SLU} JO4 UOLISNIDUL BY} Ja314e 8Q PLNOYS SH
403} BuLtjep 8yl "@d4n3onuirs 3qgf 8yy se SH J0 dBulsp B AQ paLlloads aq 3shw
ysitym saweu piatj ayy Buirpesosud ,$gn, Buldis ayy aaey satuius ||V
!Sp|®i4 JOJ PpuUBY IJOYS 8SN Ofx*/
/*SU0L1eD0| J844ng 31X} pue Sp|dt4 811406 4o ssWeUx/

TANMITOO~0O0




(3ut)soezts O3UNHT BUL JBP# 9%

(a1gnop )jo8zis d01SH1 8sulLJjspy g

(@Lanop )jo8zls 1d1SHT SuLiepy 14°}

(®1anop )joszts 03S8HT suLlispy €S

(3ul ) 400218 NIWGHT ®ut dap# (4=}

(3uL)4oezis dHYHT Bul 3P4 LS

(3ur)joezis vagH auljiap# 0]}

(Iut)goazis OW8HT SulJiepy 6y

(3ut)gos8zLS JAGHT duLiap# 8v

(3ur)j4o8zls « § 31vdgH1 sul jspy LY

Y01t S3ANHT BuLl jap# 9P

ot YIAANHT BUL 4Bp# Sy

8 JLvanH1 8ulL japy 144

el S3AOHT dul jap# 544

9l H3IADHT BUL4BPY [44

8 31VAOHT BuLjapy (34

14 IdALHT dul Jepy oy

(3ulr)joezis OYHNHT BuL 4B3p# 6€

8€

/¥splatd uapeay 436 4o suyibuai 83Aqyyx/ LE
Qe ,

Ge

9tg J1AGLH BuUl jOpy ve
ClE ZSWY4H Bul apy (233

80€ OFUNH dul4dpy  TE
fole}) dOLSH autjapy 1€
(414 L¥1SH ®uL4apy 0O
14:1 03S8H duL4spy BT
lo}:14 NIWGH @uliopy 8T
sLc YHEH dul4apy LT
TLe vasH aur4epy 92
89T OWSH @ul4epy  GT
v9T dAGH But4epy  veE
¥9Z  3ivOgH @ulidsp# €T
094 S3aNH dulyepy  TT
vyl YIANH BUL4BPYH |2
9€lL  3L1VaAnH auljapy 0T
9t S3QOH dut4epy 6} !
9l d3IAOH BuL4BpPYE 8
8 3J1VAOH euLiapy LI
14 3dALH Butiapy 9y \
0 D3YHNH duideps Gt
vi |
/*sSplaty Jspesy 446 jo suolieoo| 81Aayyx/ €t
g
9 DIULVWIOLAN BULIBpy L}
0ov 3IZISHAH dUL4dp¥ Ot
6
\*.CO,.#NHCOEDOOU 446 8BY3l UL pBglLJuOsSap Se sJde SsaweN 8 A
"PLaty uoitidiuosaep uotieaud B8yl 03 Jajutod a2yl St SIAOH AAH 3Ul L
‘u91uLod B8SEBQ J844NQ JUBPEAY BUY Sl JBI4NG JPY BUBUM ,+ J33ING Jpy, 9
se paulJjap st yaH 4t d|ldwexa 404 sJda4ing pJdodad Jdspeay ayl =1
01 J4o3julod s8seq 8yl 0} 18s440 81AQ 8BY} pPPE uoL1edOo| paJdissp 1
01 Jojutod uteiqo o] ‘Pl yoee jo syibus| pue sS18s340 93IAQ pue %
(3ZISHAH) S814AQ Ul PJODBJ J4BpPEIY DLSeq 4O BZLIS JUBJIJIND SULBIUODx/ z
/*Plalj pJdodoad Jspesay 496 JO0 SIU33UO0D JOF SBULIBPX/ I

} @bed y-oa24puab 986+ L¥:Tl O} 230

lllllIIIIIIIIIIIIIIIIIIIIIIIL




(3ul) 400218
(3ul)joazis
(3u})3doez)s

3J1A81HT BuUlLjepy
J3dSHT 2ut jepy
7SWE4HT SuUL jBp#

6§
86
LS




(014

Aep - (@3ep<-aul | JN)) va dnd 8ut 4ep# 6}

yiuow - (83ep<-auwt [JUnd) oW dND dulL yap# 81

Jeah - (arep<-suwl lJnd) dATdND BuUL Py L}

9t

(3WILVvD)doazLs 3IZISL suLjapy =1}

(3utr)joe2zLs JZISAY0OM BULIap# v

et

(48

v

ol

_ 6

{1(0°S0d4'S304)%@8s| :HIAY0 = SOdd (DIY0 > SOdd)4!} SOd4 JA01S3Y 8uUl Bp# 8
{!DI40 = SOd4 (DIA0 >((}°'0°53A4)M@8S| = SOd4) )4t} SOd4 AND 13D BULIBP#H L
9

[«

02S 3IZIS4N3daH Bul jepy 14

+ JNAUPY  YAH dulL 4BpY¥ €

4

/xuoiieindiuew Jdspesy JOJ SBULJISP SNodUR| | BOSLWx/ 1

I @bed y-jopositwab 9864 L¥:ZI O} 28a




OF POOR QUALITY

FLPURH

i H 100 1SITWYND auljapy

Jipusy

£()ISLTIND PPV 3UL Uu3IXd
uAvwEMZu.mmn_va* JBYD uusIXa

$()LSITIND ®eWx LSIIND udaixa
t()3Stiulrddy pLOA udalxa

ATINO 330 LOQLSITWYND Jopugl#

‘¥Ld LISIIND* ‘LISIIND {

‘() (uyoueasx) 3jui
‘Swaltx Jeyd
‘apoopl ul
‘tazis walt ut
‘yabus| uno UL

/*3St| jJo @z1s xeuwx/ ‘yibua| xew ut
/+*919el jJO Bsweux/ 'aweux JEYD

}3ondis jspedAy

/* SS8Jpe (0) [INU B Yiim Audlus pue AQq pajdew st 1St| 8yl JO
pPud 31BU} pawnsse S| }] ~S8SSPJPE PUR SBWEU JO 3ISi| JOF BUNIONUISH/

'did WILI IND* ‘WILI IND {
/xWdlL JO dweux/ lsweux Jeyod
/xWall paweu JoO ssadpex/ SsSaJpesx Jeyd

}3onuis jepadAy

H 10G LSITWVND 48pugsL#

TNMOMSTOHDO~OMN




t()noe1sb @xew >IVLISO d

t()oes.13sbx
f()A3dwash«
t ()yoodsb«
$()120dsbx
t()usndsb«

t()dodsb«
t(Hyusnd bx

t()dod b«

1 obed y->oeisb 986l Ov: €L O} 293a

Jeyn
Jeyo
Jeyd
Jeys
Jeyo
Jeyos
Jeys
Jeys

uJdsIxa
uJdaixa
UJ81Xxd
uJdsIxa
uJalIXxs
uJ4aIXa
uJa1IXd
uJaIXd
uJ4sIxa

TNMTDO~NOO




OF POOR GUALITY

/*dod nanb 403 BuUL| 40 1UOU3} BYl SBILDLIPUL pue uotiedl idde anand e
Alleotseq si juouy 031 Jsjutod 8y "soEds @|qe{ieAe 1xau o1 siutod 3oeys
UL %00(1Q 3x3u 03} uajutod ay)l 'O Jaqunu oeis Axdwa yiitm Buiidseys doy
03} WO330Q WOJ3 PoBJSGUWNU ‘BZLS Paxli Y}LM S®O0|Q JO SISLSUOD HOBIS Y */
Y 3N3N0 dx ‘3IN3INOD ‘MOVISH d= ‘Moviso |
fsyo00|q U UL
ixew jut
tazis ¥oo1qg UL
L1X3Ux JBeyd
{3UCU4x Jeyd
foseqx Jdeyd
} 10nJ3s jspadAy




*1NdNI |
adA3x Jdeyd
‘wip ul
o0+ JBeYD
toweux JBYD
} 3onuis japadAy

TNMOTHNO

aBed y-andui| 986} 85:Z+ OF da@




iU 77307 d udaIXx®

t()®3eoc0l 17130 d
f()urbus| ‘ ()uaquaw Ut
‘()pusdde 37330 d

t()ba ‘()juotioungst ‘()loquAssl ‘()dJ2quNuUpPSt ‘()Joqunuist ‘()jwoirest 3ul
) (

f()eanieAs NOILONNS d

t()snieasx Jeys

f()enieap ®iqgnop

f()anleat ijul

$()uapo ‘()Jed 1130 d

‘() 1oquAs ‘()daqunup ‘()Jequnui *()suod 73D d
*()(NOILONNA dx) 1130 d sapadAy

17139 d* ‘1130 {

clea
‘sSuoo {
LdpOox | | @D 30NnJls
tJEOx {182 10Nnu3is
} 3onuas
c()(SnLeAgx)x | 18D 30NnJ3S
‘anjeAsSx Jdeyo
‘anieAp a|gnop
‘anjeAar jul
} uotun
Ixdew jut

tadA) adAi )| |80 wnua
} L1229 31onuls japadAy

{1182 suoo ‘[ |82 uoLlduNy ‘|80 |OGWAS ‘| 18D ®|gnhop ‘1199 3ul} @dA3} |20 wnus

TNOITOO~NOO®




JLpusy ve

£C
$()4NQ JUIS SABSx JBYD UUDIXD zz
$()JJIXEW1IBS PLOA UUBIXD 1z

f()3LLIBWU JUL UJDIXD oz
‘()elLLieppe jULl UJUBIXD 61
t()udemg PLOA UUBIXd 81
1()40ddsq PIOA UJBIXD Lt
1()2pP0OD UJ4d PLOA UJBIXD 91
{()epooddy J4ud PLOA UUBIXS Gl
f()ILxIJsaIXEN JUL UUIBIXD v
t()ustut43ad PLOA UJUBIXD I
f()ustut 434dy pLOA UUBIXD ch
f3EX3eu3ers Jul uJdeIxs bE
L3UNOD T BULUJBM JUL UJD3IXD o]
¢ 3UNO) JOJJT  JUL UJDIXB
‘BSW 3e1Sx JEeYD UJ3IX3

t()sJde3siud Ut uJdIXd
P()sd4ersiudy Ut uJ93IXd
1()saul |  dixs jul uJddIxad
”Avmm:w_la_xwm UL UJBIX3

raNMOITLDO~OO

H 10d 3IDVSS3IW JBPUSL#

} afed y-abessaw 9861 LO:EL O} 280

[




*()L1eomMau 17307 d 4




o stpusy oy
I H L0GTLSIT¥Ld ®Ul4EP# St

JLpudy (24

‘()isildeads PLOA UJBIXD ov
t()astidedewsx 1SITHLd uJeIXd  6E
t()didua jul uueIX8 8¢
t()J3dppe Ul udeIxa LE

o¢
AINO 430 100 L1SIdld 48pu3dty  SE
ve
€€
/*SBuULJls uL se 31Sl| 3y JOo pua ayiy ajousp [
03 Jajutod | (nu 8y Bulsn pue xew ueyi sJow | Aes -suadjutod %%
JO 1Si| 84y} Ul wood d|dwe apirAoud 03 UdMBY} BG PINOYS BUED */ o¢
6C
'd1d1SITLdx ‘1SIdLd | 8¢
/*°sddiutod 4O 3sLi«/ ‘dxx Jeyd Le
/*¥SL UL sdojulod J0 daqunu xewsx/ Xew jul 9¢
/43St ul sd@jutod jo JBaguwnNu JuUBIINDx/ U JUL [~¥d
} 3onJ3s jepadAl ve
€2
[44
x4
_ (674
‘did 1SIT9* ‘LSITO | 6}
t()(yodeasx) 3ul 81
ISk Jeyd Lt
13podpL JulL =2
tazis welt UL St
‘yzbua| uno Ul vl
/*3SLL 40 BZLS Xewsx/ ‘yrbus” xew 3ut €l
/*81Qel 3J0 dweux/ laweux Jeyo rAN
}1onuas jepadAy b
Ol
/x ssadpe (0) Linu e yiitm Auiua pue Aq pajyJdew st 3si| 8yiy 40 [
pus ieyl psuwnsse SiI }] °~SOSSOJPE PUER SBWEeU JO 1Si| JOF BJNIONUIISx/ 8
L
tdid WALT N+ ‘WILI N {9
/xWa3l JO Bweux/ sweux Jeyd [
/*Wa3lL peweu 3J0 SSaJpesx/ SSsupex J4eyd 1%
}3onuys sapadAy €
4
H 10a LSITdld J8pujLy 8

} 8bed y-istLiaid 986F LO:EL O} 22Q




/* 2 sdoub x/
/* O-sdoub x/
/* O-sdoub x/
/* 2-sdoub x/
/% o'sdoub x/

I

JLpusy

H 100 1vnd ®uljapy
()3ouab jul udsixa
()diutb jul uusixa
()obxb 3juL uusixs

()bxob jup uusixe

* ()bxb 3ju}p uusixs

/+* o-sdoub «/

H 100 LvNO 39pust g

—TANMTDONOOO

|

-



FLpusy St

b H 10Q 319viiLlvy dutyeps v
jtpuay gl
_ _ _ Th
‘()enlea 8ige} aied 186 s|gnop L
ol
ATNG 430 100 378VLILVY 48PUSLY
‘did MO14T 3LV 3Svas ‘MOT4” 3Lvd 3sva {
/*8Wi3l jrun uad MO 3 3JO B3eds/ tayed artgnop
/*8ntea aseqx/ taseq a|gnhop

tawiy} 8|19gnop
}1onJis jepedAy

TNMYTHO~OO

H 104 31718vL3lvd J8pugtly

| e0ed y-siqeisired 9864 LO:€L OF 28Q




£13s{

‘[e}}erers uo3i L34 @Lgnop

‘pasnun iut
‘[e)@dou0s A €013
‘[z]®@31epdn" 3 agnop
‘[¢)43 @i1gnop

fawty signop

‘{81 ]sbPe|s Aeu ul
‘[1Zzle algnop
‘[eldsipap 1e0L3
‘ysauyi es ieold
}3onJis

_ f11S{

‘awty Jad s|gnop
‘[plaenb uda 3e0(3
‘awt} seos a|gnop
‘[6]xturew seod jeojly
‘swty 3s aiLgnop
‘[B6)xtJdiBW 3S 1EO| 4
t3{ dep AeU UL
tysauyy es a|gnop
‘[vr]ire 1eols
t[9133 3x aignop
‘ssew aignhop
*[e]As a1anop
t34d AU UL
t[g]is 1e0ty

tBp 31s jut

134 Jdd jeols
BP 3d dd Ul

4 uda jeols
tBp T J Jdd UL
‘[z)du uu 3e0|y
Bp T dudd jut
t[z]seod 1e0|4
‘Bp seos jul
‘[9}34 x aignop
fqwb apgnop
‘[9]@31ep 1eOL4

}3onuis jepadAy

JopodAy




3 LpuUsk (44

3 H 10Q 3INIT3WIL auliapy (X4
. JLpusy (o174
6}

t()auiswl 131udy PLOA UJBIXD 81
t()eutTewl 18)eWs INITIWIL UJdIXd L}
$()duUlL |BWL) Yodesaslx Jeyd uJdaiIxad 9}
f()BuUL |awl} Youeas x JBYD UJSIXD St

f()aul WLt} YoJueasgx JBUD LJI2IXD vi

[

AINO 430 100 3NITIWIL J8puUdLy ct

bt

tdld INITIWILx “3INITIWIL { (o]

/xWd3L IUBIUND O} X3pUlx/ fWwaltl JUBJJND UL 6

/*0 31® 31Jdels 0} paunsse si 8

FUNOD ‘sJundd0 Bel 8wil &Yyl YoLuym e 83Agx/ fswiy julL L
/*8Z1s Bswes 8y} sAey O3} paunsse aJe 9
Lty "AJdjus yosea uiL sS83AQ O Jaquhnux/ ‘azis wayt jul [+]
/*0 1€ 3JdeisS 1uUnoOx/ ‘walt yse| jul v

/*S8Ldius 3o Aeude x/ ‘a|gerx Jeyo €

}1onuis jepsdAl Z

H 100 3INIT3IWIL Jopuidti# l

| abed y-autawLl 9861 LO:EL O S=a




be| soo wg
6|owqe NDISID3dd 378n0Q

€e weded 334 8AUND -sowle p3s 9.6}
weded ge gse
€eg/e NOISId3dd 3718n0q

Te weued 314 8AUND -"SOWIE PIS DG}
weued ge gze
Teg.l® NOISIO3dd 318n0q

weued 3}J 8AUND -sOWIE P3IS 9.6}
weued je gze
legie NDISID3Idd 3I18n0a

3ubjay @leds 3e A3psusp "jau -sowre PIs 9.6t
SUSp J8Jd gse
lyJdsLe NOISIO3d3d 318Nn00

XNi4 JeLOS “Sowie Pis 9.6}
Xnid OL4 9Le
Ol49.® NOISIO3Ad 318n0Q

e JOjdej (eoidjdws ‘sowie pis 9.6}
Q Jo3oey |edjJjdwe -sowie pis 9.6}
QoLe NOISIO3dd 3718N04

e Jojdey |edjJdjdws ‘sowie pis 9.L6}
weded e gse
egle NOISID3dd 3718n0q

l2A8| ees 3je Ajisuep O|Jeydsowie
suap jad gge
YyJdzoe NDISIO3d¥d 318N0a

Jaigweded 34 @AJUND Duaydsowie
weued Jdu gge
JJdZ9e NOISID3dd 378n0a

1ybiey @tess 313 BAJND Djpusydsowie
Iy 8|eds gge
ysgge NOISID3dd 3718n0a

Jajeweded 3114 8AUND O}usydsouwye
’ weaed o zoe
DOSTo® NOISID3¥d 318n0a

%%Qll**il}llilii*!&*&il’iﬂ***ﬁ*l&llill*li!lii****&*li*&%****

WIBXX D0|Q UOWWOD JJe}s
"'l'!Q.l***lf..Q*“**!lf".*“.‘**"i**i’“l*'**.'*li**“l**lﬂ'

wie‘jiw @y} jJels

oo Quo oo Voo oo o ooo oo VoL oo oo

oo

oLoOLVLOOLOLOO

“-NOTIDON OO



juge

wie- 4w oLt pus

wiexx 320{q pus

jadwge ‘zwowdge ‘zqowqe ‘Lgowge ‘epowge ‘owge ¢ x
‘ylewqge ‘spbuqe ‘Biswqe ‘Biowge ‘gehse ‘Zegie ‘jegre ‘jydgle x
‘Ol j9Le ‘qoLe ‘egie ‘yugge ‘dugge .mewm ‘osgge Jwiexx/ NOWWOD

944 u9)eweded ua| |dNW-qgeq
o 48dd wg
JJdJwuge NOISID3Ad 3719N0a

cwao Jolsweded Ja| |anw-gqeq
cwqo uq
cwowqe NOISIO3Ad 3I19Nn0aQ

RO J9jeweded Js | tanw-qgeq
TPQo wq
Z2qowqe NOISIO3dd 3718n0a

1Pgo Jejdweded Js)| |dnw-gqgeq
}PQO wq
Lanwge NOISID3dd 3718n0a

easusp-2 Jajaweded 4| |enw-gqeq
S easuap-o wq

epouqge NOISIOIdd 3718N00a

sweded 3}4 ®AUND 43| BNW-ggeq
¥ 0 sweded wq
( € )owge NOISIO3dd 3718Nn0Q

m@mgmn 114 BAUND ud| |BNW-qgeq
’ swedaed 3t4 wqg
( 2'e )iwge NOISIO3dd 379N0Q

opniille -jad Ja| |enu-ggeq
jle jag wg
Hlewge NOISIOIdd 3718n0a

jusuodxa pb ua) |ehw-qgqeq
tpb wq

apbwge NOISIOD3¥d 379n0q
®|Bue Be| j0 auis 43| |dNW-qgeq
Bey uls wq

61swae NOISID3d¥d 318N0A

a|Bue Be| jo aulsoD us||enuw-qgeq

OoobooLoo

00O 4] oo (S 3] 0 5] Voo oo0oo oo

000

80}
LO}
90}



o) €€

se(q-jiw @l pua o [4

o) (€

o o€

o) 62

selgQxx 3ooiq pua o 8¢C

o LT

uoowtl ‘seiqbs ‘setq /seiqgxx/ NOWWOD Y4

o GT

(seiq paindwod yoes jo Aedap a8yl sidajjie) saseiq O ve

uo} 3eAuadsqo ayl Jo uojiebedoud 8yl U} pPasn S3URISUOD 3wl 8aUly 2 €C
S3juelsSuUo0D Bw})} seiq S fAA

( O )uodwil NOISIO3Add 318N0A [ X4

o] oz

sei1qbs U} san|eA 8y} 03 paz||eiitul aJde sewbis o 61

seiq UOLIBAJISQO 8y} ‘Und Jd3l[tJ4 8yl 40 Buiuuibeq sy e o 81
sewbis seiq O L)

( O+ )seirabs NOISID3Id¥d 3718n04 9}

o] St

seiqs U} sanfea 8y} 03} pazZi|eiLilu} ase O v

saselq UO}3IBAUDSHO 8y} ‘Unu Ja31(t4 8yl jJo0 Buruuibaqg ayy e O €t
saselq |eL3iur O [43

( O+ )seirq NOISID3dd 379n0qQ L

ok K K % % 3 3 3 3K ok ok K oK K Kk ok Kk ok ok 3k ok ak k3 ok ok 3k ok ok K K 3 ok sk K Xk ok K 3 Kk ok ok K K ok ok ok ok Kok Rk kK kR
SeigxX »00|g UOWWOD 3}JeIS

2 K K K ok 3 K A K K K oK o K K K Ok % K K K K K Kk ok kK e e kK 3K K K K R K o K K ok o kK K K A K K K K K R R K

seiq jiw ajts 3Jdels

vooooLvoLoboOooLoLOO
—NOTOONOO

i ebed setaxx 9864 O :¥l 94 98Q




29JUDS ‘Q00PO ‘OBJWNU ‘pPJMWNU X

L3NQu ‘WNUAD | ‘doudd ‘udosiep ‘oDadiep ‘dAund ‘300 /300XX/ NOWWOD

pJooaJd ejep Jad sueoss Jo daqunu
ojul 3o0
094uds Y¥IDIINI

SpJodaJ JuspeaY 300 U0 JUSSaJUd puodBJ JBpedY JO JOIBDLPUL BY}

ojup 3990
O00¥0 ¥3DIINI

passasoJdd Spuooad 4O Jagqunu
ojur 3909
Qaduwnu ¥IHIINI

pJoDaJd eiyep Jad SPJOM JO JBQWNU
ojut 322
pdmunuy ¥3D3INI

SpJ402daJ4 BlEp pue Jpy 302 3dadde 0} Js8sinqg
: ojui 309
( 00Zg )4nqu Y¥IHIINI

300 ssadoud 0) 8|2AD uad sejdwues Jo Jaqunu
ojui 3192
WNUAD | J3DIUNI

Be|J Jodus
ojui 300
( & )dJoudud Y3IHDILINI

ueos J4ad SPJODIBJ BIEBP JO JdBqUNU
ojutl 190
udosiep ¥Y3IHIUINI

p4ooad eiep Jad SpJom JO daguwnu
ojuL 300
Oaulep J¥YIHIUINI

SPJODBJ Blep 10D U2 JOIEDIpPUl JB3A juaJdJdnd
ojut 300
JAUND YIDIINI

Uo st 39D 3ndut Bayz 8Atup adel yYdLym sa3IedIpuU;
, oJjut 300
3100 ¥3IHIUNI

Ak 38 0k KK K O 0k K K K K K K ok K K 3k ok XK K K R K X K oK 3K 3k 3k 3 ok ok sk ok 3k ok 3k %k ok ok ok ok oK K ok K Ok KOk K kK

300XX %00 |Q UOWWOD IJels
X3 K Ak K K K K 2 3K K K K K K K ok 3K K 3k ok 3k 3k ok K A Ak A ok ok ok 3k oK K ak ok Kk ok 3k K XK 3K K 3K oK K K Xk K 3K K XK K K kK kK

3007 41w Bt jdels

00O (SRS 4] oo [S ¢y 4] oo 0Ooo oo oO0o oo oo

000

VoooooboLoLoovo

raNMITHHO~NDO



1007 j3w Btd pus

309xX %00(q pud

OooovoboOLU
o
©

T abed 300xx 9864 Ol :¥I 91 2ag




uoo - 3w St pue

UOOXX 00|q pua
tdomy ‘id ‘idgiey *3ybiL|D Juooxx/ NOWWOD

‘td wouy peindwod -1d sawpl OM}
, tdxg
tdom3 NOISIO3dd 3179n0a

td juel}sSuUOD yjew Jo sn|eaA
[Xo]
td NOISID3dd 3719n0d

1d j0 anfeA indui wJoy paindwes -"1d jley auo
z/td
tdiiey NOISIDId4 378n0QA

3ybi| jo paads
1YB1 1D NOISIDIdd I19Nn0d
K 3k 3k ok kK K K K K K K K K 3K K K K %k Ak ok K K A K K ok K K Ak ok 3 K 3k K ok 3k 3k K K K K ok ok %k K K K K K ok K K K

UDODXX A%D0{Q UOCWWOodD juels
3k o ok ok ok ok o K o KO K ok K K K K K K K 3k Kk Kk Kk KOk 3 K ok ok o oK K oK ok K Ok Kk R K o K K K K K K ok

Uod " jiw 8114 rdels

oooo0Oo0OLO

ooo 000

oo

ooo

voooLvoOooLOLOULO

rTNOMOTIDO~OO



e} vE
ejep-jiw 8ltj4 pus o €€
o) [45]
o L€
o o€
'IepPXX %00oigq puad 2 62
o 8¢
qeigmb ‘ploxip ‘qQeixpl /eiepxx/ NOWWOO LT
o 9t
S3luNn {BUJdlU} U} selq sqo =(x°‘z)geigmb o (¥4
o) ve
‘ s3tun jeudalul up ewbis sqo =(x‘})geigmb o €e
Q (44
31ndu} uo -uoljewdojul serq pue siybiam uoijeAdasqo 9 (%4
eiqey seiLq pue siybBaim O (874
( sz‘t )aeigmb NOISID3d¥d4 318N0A 61
9 8i
Ppupsseooud wouj papn|oxa ade ey} eiep Jo spy O Lt
aiqey} p} x eiep O 9l
( GC )PLOX3Ip ¥3IHDIINI St
e i |
2 €l 7
aiqey} xa ejep 30 yibusa| o cl
qeixpl JYIDILINI bi
o ot
ok K ok K K K K K K K K ok K K K Ak R KR K KR KRR KKK KR KK KRR KR KK KKK R R KRR KRR RK KKK REN o m
BlEpPXX X20|{Qq UOWWOD }Je3}s O 8
3 o 7K o K oK K A K K K K K % o K % K ok K ko A Bk ok K K 3K ok ok K ok oK K ok ok ko ok ok k ok ok ok ok Rk ok Rk Kok kK R R kK k kO L 7
) 9
- |
e v
o €
ejep-jiw 3Lt 3J4eYIS O [4
2 }

| obed eiepxx 986} O}:¥l 9} 280

—_—




aoeuss

3Iop 43w Blt4 pus

10pXX 3201q pu@
‘JusAl ‘qib ‘qiw ‘ssew ‘jusaAl ‘uojuad ‘Al /3I0PXX/ NOWWOD

BoIydA Yyoea Joj Aujua auo "salti 3Indui
wouj pajejodudiul se swedl OGW U} UO}ILUI|3D0R POSUaS
|@00e pasuss

( ¢'t )ooeuss NDISID3IY4 3I19n0d

D|I01UBA Oed Ju0} aduoj JUBA OGuw
. 80403 JUBA

( T'€ )iueas NOISIOIdd 379n0Q

uotuuaiyenb Apoq o3 |e|3daul
( v )aib NOISID3dd 3718n0a

Xjdiew Apoq 03} |e}iddul
( €' )aiw NDISID3dd 318n0A

ssew 8|dLiyaA
Ssew NOISIOIdd 318noa

S3¥D|IPULl JUSBA JUSJIUND
( T )3usA} ¥IDILINI

Be|3 uo juaA
( T )uozuad ¥y3I®IINI

PL @10iysaaA
At ¥3OD3INI
3R R K K KK 3O Kk Kk Kk R K Kok o K R K oK K K 2K K o K K KK K K K K K K o oK o K o kK ok ok Xk

JOPXX 00 |Q UOCWWOD }deis
% 3 kA K K K K K KK K K kK ok kK 3k K ok k3 ok K 3k K o oK 3K K K % 3K %k oK 3 ok ok ok K 3 ok 3k %k K ok % K K 3K ok K K K K kK

JOp-Jiw 8113 14e1S

ovoovooo

Ooo Voo oo oo0o ooV oo ooovo

oo

OoovoooooLOO

TNOTINO~OO




wadp-J3w 81}4 pud

wuadpxx %00|1q pu®

Ovooo0OO
™
<

Bds /wudpxx/ NOWWOD 6€
©39s 8g 3snuw uoij}do 3abdel a8yl pue aidiyaa 8yi yioq suolido
aAoge ayl} 340 Aue a8jeusual 03} pe8sn s} Sa8jJ403d8leu} eAtie|ad e JI :9IO0N

sepn} tubew A3}10018A ZUBA pue [UaA‘eaieu abued
‘sapn}iuiBew uo}sod ZUsA pue [ysA‘abued wAadua "9}
( (b)uod x inb ‘®'}‘'b @jebnfuod
apniiiie indut a8y Ag tnb jenb ogw <- MAN BuipA|diyinu
Ag paujeiqo uotudaienb jo saibue gg) L10J-MeA-YDY}d MAN  MANE "G}
(3enb 33e indu} jo soibue jgg) (104-MeA-yo3id |etidaul  JAde  “pi
JUBA JO S}uBWD|® OGW SNULlwW ZUBA JO juUBwWa|d QW ({8us ‘gl
LUBA 03} 8ALle|D®J TYIA JO djels QOGw (ddr Tl
awedsi Apog | USA U} | YDA wodji g ysa o3 albue »ooi. poqir i
L1®Ys | dLOIYdA U} ¢ d1diyaa  |1ys3y 0O}
ULAL | ®LOLlYSA UL T 3101YySA Uyall ‘6
MAN | BIDIYBA U} 2 3(OLUaA MAN) -8
(edi‘oabiuad‘apou’l ‘a‘e) sjuswa|s® OGw ¢ S|djysA 3183 L
@3el1s OGW Z 8ldoiUaA zAX3 ‘9
Lt9Ys T 8|01YBA U} | B|DIUsA  {yss ‘g
ULAL € ®iDtYdA U} | 31D1UYBA YAals 4
| ®1D2IUYdBA MANS >
| 8fdtyaan 3 |os R4
] @10tyan zAxs )
sp}t suo}ido

MAN T B|OLYSA U}
(edJiy‘@sbiued‘aspou’| ‘a‘e) siuawaid Oguw
@23e3}s Qguw

OLbooovoLoULOLLOLLLOODOLOLOLOLOOLOLOLOODODOLYO
n
o~

Ae|dsip o0} sdnouf usjaweded sa}jioads an|eA aAl}tsod [}
sBbe|} dnoub Ae|dsip FA
( oz )Bds ¥3IHILNI [

3k ok 3K Ok K K K K 3% oK K ok ok ok 3 A ok kK ok ok ok ok ok ok K ok ok 3 ok ok K ok kK K 3K K K K K K K K Ok K K 3 o ok K Ok K Ok K R K KK
Wwadpxx 3201Q uocwwod 3}Jeis
2k K a3k Ak kK K K K K Kk K K 3k 3k K oK O ok o ok ok ok ik K K K K o 3K 3k ok ok K ok 3k %k 3k %k 2k ok ok ok ok Xk ok K ok ok ok Xk Xk %k

wudp - j3w B4 3Jels

ooooLooLboLooLOOLOO
rNOTHHON~NOO

t abed wudpxx 9864 O}:¥} 9} O8Q




3I00UMpP “Jlw BLt3 pud

300 JWIUMP D01 Q pud
dids /300 Jwiump/ NOWWOD

| O} 3}8S uaym
paddiys aq 03} s} o2deil 199 iIndu} BYY} UO PUODBJ 3ISJ}J IBY) SBIEBDIPUL
Bel4 diys
( + )dixs ¥393IUNI

oK o o RO ok Ok ok K K K R R o K OK oK K K 3 R oK K K oK K K K KOk oK oK K K K o oK K K K O ok oK oK K KK

300 JIWJUMP YDO|Q UOWWOD }JerS
K A K KK K K KKK K Ok % ok ok ok ok ok R ok k3 ok K K ak sk ok K ok K ok 5k 3K ok ok ok 3 K %K K 3K K X K ok X K K K 3k K K K K K K

JOoUMP  JlW B Ld jdels

oooboooo

ooovo

vooovooLOLbOOLOLOLO

NSO~ O0O



pPIsSWw 8y} JO p} [euddlu} 8yl 8q Ishw Jaqunu 3sJdijd 8Yyy - 2 9g

o &g

:SMO| |OJ Se Bwedy uDQuJO ayl mc_.ﬁ:.Jn_ U} 98sn JdLayl sS3oO8(| 484 O 4]
yoitym Aem e U} pabueude aue sawedi 8yl pPLING 0} pasn sSpisw D £S

8y} 30 Spi wniep [euudiu} 8yj -ssadoud Buip|ing swedjl ayix o Zs
a|qitssod se A{8so|D se ajquasad 0} dn 318s s} aouanbas p}I a8yl o ¥
aouanbes pt 2 0S

( 00z )bespi Y3IDIINI 6V

spJom Jabajul ul swedj 8y} Jo
uoijdod eiep 8yj} Jd34e (L1J O} saoeld Awwnp o Jusqunu 3yl (€)

swedj 8yl 40 uotidod elep U} Spuom uabeiul Jo daqunu Byl (Z)

sweus 8yl 40 uolirdod uapeay ayi dn areuw
yotym Bej-aw}p3 ayy Buipn|oul spdom usbaiul Jo usqunu 8yl (})

sweJdj 8yl 40 suoiidod jUBUBISIP BYL JO 2Z|S pdom Jabaiul ayy

vooovoLoboLoLOLOOLO
om
<

8zis awedl 8¢

( € )®@zisuj ¥IDIINI LE

o 9€

o S€

@1t4 139138 446 Indino uo4 s‘Ql swedy O ve

( + )PLLILG 43IDIINI £E

o) (43

‘pojedpUl St QI dSWeJdJ MBU B | }IUN UOLIBWUIOJUL BALSS8DONS 3Y} YilM O %>
1S}| 8yl UO @I Swedj IXOU Sy} VIVIDOSSEe uay} adusnbas pt 8yl o 0e

U} SJN220 O0Z UeYl JBiesul Jaqunu B JdABUBUM ‘3| -adusnbas p} O 6C
8yl Ul 00z ueyy Jebue| sdaqunu Jo 8ouasadd 8yl 03 J4ndd0o Adyy O 8¢
YOIUM U} J®pJo 8y} ul peajejoosse 3ndup eq Aew s,dl OF 03 dn 2 L

@114 1397134 346 Indino uoy s‘Ql awedy O 9z

( O} )PLWUID PxYILOVAVHO °14

o ve

o) €T

3ndujp o (44

o) %4

BULINOJUGNS U} S| tIXX %O0|Qq UOCWWOD pue Ja8sSn U9OMIag 20BIJUBIUL [BDO0| JO3 O oz
‘U83}3}BWJO4 3S| |UMOPp JO4 suotjdo alLtjd 446 indino o 61

( b )PLJIPU vxATLOVHVHD 814

o Li

o 9i

andujp o =1}

’ 2 vi

BULINOJGNS UL S| }4XX %D0[F UOCWWOD PUE JBSN UB8M1dQg BdBjJDIUL |EBDO| JO4 D et
‘493 3}ewdoy 1St {UMOp JOoj suotjdo @ity 46 3Indino O Z!

( } )aweul TLxYILOVIVHD [}

K K AR K K K K ko Ok K ok ok ok Rk S ok K K K K K K O K K K ok o K K K ok K K O K K
SO 14 IWJUMP D0|Q UCWWOD 1JeiS
ok k3 K K oK oK K R R K o o ok R K K K K K K K K K K K K ok 3 R K K K oK K oK oK R K K R R OR R OR Rk

S8 JUMP JIW B }4 3IJels

VoovooLbooooLo
rFNOYTON0O

I abed sa|tiumpxx 98641 OF:vt 91 D3Q

lIlllllIllIIIIIIIIIIIIIIIIIIIIIIIL




S8 JuMpJiw B4 pus

S8114 IWIUMP %D0|Q pUd

pus ‘jepbyo ‘Be|jqp *

‘baspt *8z(sdy ‘pLLld ‘pPLWIID ‘pPrdpy .0ﬁWC$ /S®L14 3IWIuUMP/ NDWWOD

3o0|1q andul spisw ue S| %O0|q 3Indut Ixau aylr pue
¥ooLq indui Sa3114 Ise| 8yl S| Wo01g Indu}l jusJJUND jeyl SI3}EDLIpU}
v Be| 3 pua
( b )pua YIvIINI

‘3@s aq ishw bespi pue
PlwJido ‘ 8z|sJdj Jo sButilles |le usayy 31as st Japbys 41 :8310N
‘s}inejeap ayj JO peaisul pasn aq 0} aJe
basp} pue plwalid ‘ 8ZisJd4 J4oj sindu} 8y} 3BY} SSIBDLIPUl OJUBZ UOU
s8an|eA }hejiap 8yl abueyd
( + )3Iepbys ¥3IDIINI

(3ndino ejep ou peq s} Bbei-swi} jJ1:830U) peq elep swWOS J} UBAS
3Indino 8q 0} aJe Ssewedy} B[4 IBY} SBILO|PULl OUSZ-UOU IS UBYM
elep peq yiim sawedy ssadsoud
( + )Bepigp ¥3IDIINI

{85°L8°'95°0004 ‘v¥L- = basp} :x3

‘palsloads upasdsy

aue A8yl Ydiym U} J4apJdo 8yl Ul swed; ndino 8yy 3o
uotiJod eiep ayz uo Jeadde ||iM sSBNiEBA BSOUM S,pIS/W

8yl 3J0 Spi |euddiu} 8yl juessuded suaqunu Buiuiewsd syl -

‘PHwJgd 1St 8yl ui indut

S| P} aweJj {enjoe a3y} SAOQe pauosciiusw se -aswedy
8y} 40 uoiluod uspeay 3yl JO uctiisod pl sweds ayl
uo peoeid aq 03} p! aweds ayy Buliussaudsd

002 ueyl Jdiedub Jaqunu e 89 ISNW JagunNu }xau ayl} -

auweJdy a8yl

30 UO}iduod udpesy 9yl 40 uolirisod Bej-awll a8y} Joy
pauiisap st Jajsweded siyl eyl aziseydws o) pairebHau
Jddyiunj st 8njea syl -aweuaj ndino sy} jo Her-awii
@Yyl se pasn S} yoiym anjeA awil e Butiiussaudad

ooooLoLoooO

obooOooOLO ovoLOYO

0O0OO

OVLOLOLODOLOLOLOLOLOLODOLOLOLOLOLOLOLOLO



2 vy

SPISWUMP- 43w Dl}4 PUd O  EV

o ¥

5 v

_ 2  ov

SpisSWw jwjump %00|q pua 2 6E

> 8¢

puU® ‘1Y O] AUOD 0S8 440 ‘ABUTPL ‘PISW /SP}SW jwiuMp/ NOWWOD LE
2 9g

®o0 |1 q uDQCr 100 B S| %00|1qQ PJQCw }IXau ay3y pue o GE

htelod o] V-JQCF sSpitsw }se| ayy} si »o0|1q FDQC— JU8JIJIND Jey)} s8jedipul} e ) Ve
> g

( } )pue ¥3IDIINI ze

oga't ‘ 0gd@k- O+ “O°F ' 00 = :3LNEIBP

anjeA pajioadxs wnwixew °‘(g)

8njeA paidadxa wnwiutw ‘()

SItUN 138738 [BUJSIU} BASIYDER O3 JOIDOBJ UOLSJBAUOD ‘(€)

¥o8Ud UO}3IEBP| LBA 24049Q 3n|eA uo pa}|dii|nu J4o3dej a|eds ‘(¢)
an|eA 03} psppe wud} 318s330 ‘(})

OoovboovoLOLOD
~
o

seniea pis/u BuU|¥O8YD pue BuiIusAUO0D JOj} elep uoisioaud atgnop ayl ve
€c
( 6 )tu oL AuoD 0s 340 NOISIOIAd 318N0a (44
° iz
4833NQ ABU 3JO jued ‘= :48j33iNg AeU 30 jdued jou ‘Q= ‘(2) O [oY4

00z 03 | ebueu sey pi eyep ‘(1) 2 6}

Jojsweded Jd3iing Aeu Buijeotpul Bejj pue pt wniep |eudajul 8yi 2 8t
o L}

( T )Aeu p} ¥3DIAINI 9l

> gt

19 b

20 U0 J@38weJed Pa3IS} (UMOP UliM Pa}eRID0SSe Jaqunu pis/w dSpuswnueydle D €1
° zi

( + )PLSW O} *dILOVYVHD b

2 o}

ok 3 3 K o 3 K oK K K K K K K K 3 K K K Kk K ok 3K K K Kk K K K ok ok ko ok kK K i ok K ok ok 3 ok KOk K ok ok ok oK ok K R koK o m
mvaElvELCBU 20| g uowwod 3Jel3}sS O 8

3k 3k 2 Ak oK 3 K K 3k K K K 3 K K K K K K AR K ok K K K ok K K Kk K ok 3k ok ok K oK K K ¥ % K K ok K K 3k kK K K K K K K K ok ok e} L

> 9

> g

> v

> €

SPISWUMP 3w B|tJ4 IJeIS D T

>

| abed spiswumpxx 9861 O} :vi 9 220




Yida“jiw 3tid pus

Yldaxx 3oo|q puad

1eld ‘23 ‘14 ‘tom ‘lodu ‘bau ‘yirusnw /yidsxx/ NOWWOD

Fiped 3ndui wouji paindwod
snipea |eitdojenba 03 ue|od By} JO Ol3ed 8Y} B ‘yidea Jo Bujuualriels
BuLusiiel sy UvyJded
3eld NOISIO3Ad 3I1anaa

b=t 4%} 3d=C3F Se Buruusiie| i wouyl paindwod
3}suo0d adeys yydea
24 NOISIO33dd 3718nod

Ield - } = |3 se Bujuailiels wous paindwod
(ouse) (A3 1013dL | 1®-1) 3Isuod adeys yidee
I4 NOISIO3dd 318nca

Yildes 8yl 4O 938U UOLIBRIOJL [EBlIJdU}
81ed 304 (Jul yijdesd
t8&m NOISIODOIad 3IN8noa

peud (od yidea
todd NOISIO3¥d 378n04A

yydea 30 sniped tejdorenbs
ped bsa yjues
bad NDISIDI¥4 379Nn0Q

Jaj8weded |euotieiliaedb yides
nw yiJdea

yidanw NOISIOIdd 3718N04
oK K K K KK Kk K K K K K K K KK K 3 3K oK oK K K K o K K K K K K o ok oK oK K 3 K ok ok oK K ok Ok oK K Kk K

YIdaXX %O0|gq uowwod jJels
K 3 K K K K K K K ok Xk 2K R K ok % K K 3k K kK K K oK ok K ok K K ok ok 3K K 3k o k% 3k ok K ok ok K ok K ok K ok ok ok ok

Yida Jiw sty jdeys

ooooooo

0o OO0V (SR 0ooo ovo oo Ooo0ooO0OO

0

voooboLoLoboLOoLOUO

TNMOITNONO0




asn g yda o 9g

¢O9ZNn 3DIINI =1*]

o 1 4°]

a|Ll4 Sluswayds puodas Joj jltun o €5
3tun z yde o 41

Zoiun ¥3InIANI 1S

o 0s

®(l4 sidJawsyda puoles Joj aweu O 6V
aweu g ydea o 8Y

coweu ¢Lx3d310VYVHI Ly

.9 ot

814 stJawayda 3}sdi4 Joj 8pod afesn O (<34
asn | yde o vy

1@8zZNn YIDIUINI £V

o) [44

8ll4 studwayda 3sdlj 403 Flun O (X
3tun } yde o Ov

t83un YIDIINI 6€

o] 8¢

81l} Sjpuswayda 3suly JOo3 Bweu O LE

sweu | yde o 13

aweu TLxYILOVAVHO SE

o vE

8|4 8pnitij}e puodas Joj 8pod abesn O €€
esn ¢ 3ie O (4

ceazZn Y3IDIUINI LE

o oe

91t4 BPNIIIIR PUODBS JOF tun O 6¢

Itun gize O 8¢C

geiun ¥3NIUNI LT

o 9z

8|14 SPNI i3I} PUODSS JOJ Bweu 2 (¥4
sweu giie O ve

ceweu Z/*x3310VAVHO €T

o [44

8114 ©pN3ILile 3Sdj3 Joj 8pod afesn O (W4
esn | e O oz

Lea3zn ¥IDIINI 61

o 8}

9itd4 BPNILIIE 3ISJE4 JO04 FLUN D L
tun | 33e O 9t

teiun Y393 UNI St

2 vi

®it34 8pnitije 3IsJdij JOj Bweu O €l
sweu | 33e 2 T

teweu g/xd310VHVHD i

%K 3k oK ok ok A oK K K A A K R K K K K R K K ok Ak K K oK K ok ok 3Kk ok oKk A kK K K 3 K 3 K K K R K K Kk ok Kk Ok R K R K K KR
91 }4XX ¥O0|Q UOWWOD }Jels
o 3 K % K A A ok K oK ok K K K K K K ok Ak ok Ak ok ok ak ok ok K K ok K Ak ok ok Kk ok 3K ok A K 3 ok 3K oK ok K ok K K K K K R K ok Ok koo K ok

9t JIw St jJels

boovoOooLOLOLOOLYO
raMTnNO~oom

} abed aitixx 9861 OL: ¥l 94 28Q




Ftun fuia
J3Un ¥3D3INI

9lt4 Auojzoafeu) aAj3elad4 JOJ Bweu
sweu f[Jdid
Jueu gLxd4310VAVHO

T ©1t4 A11D0|9A pasuss 4oj apoo abesn
osn g LeAs

CA9ZN ¥3DIUINI

T @ltd4 A}|DO|BA pBsSUBS 403 }iun
}tun g |9AS
TAIUN YIDIINI

T ©l1l4 A}1D0|8A pasSUdS JOJ aweu
’ sweu g |aAs
cAWRU ZTL+YILOVIVHO

} ®1Lt4 AI1D0|BA pBsSuss 4oy opoo abesn
@SN | |9AS
FABZN YIDIINI

} @1t3 A3I1D0|8A pBSUBS JO4 }Lun
1tUuNn | t8AS
LATUN JIDJINI

I Pli3 A3i1DO|OA pasuas 404 aweu
aweu | (3AS
lAWRU ZLxd3LOVIVHO

Z @l14 elep Joji opoo abGesn
asn z exep
ZP3ZN Y¥3HDIINI

C ®ll4 eyep 403 Fiun
ilun g eiep
cPIuNn »3ID3INI

z @ll34 elep JOj aweu
aweu gz ejep
chweu g/x3d310VAVHO

| 9114 eIEPp JOJ 8pod obesn
asn | ejep
tP2zZn ¥3IDIINI

I ®Ll4 Biep 404 3iun
Flun | ejep

FPIUN YIDIINI
| ®Ll4 erep U0y Bwey
sweu | ejep

fpweu gLx34310VYVHO

8|14 Stdowayds puodss J4oji apoo abesn

[SJR¢) oo 00 o 0o 0o Voo 000 0o Qoo oo oo

000



o} 6vi

8t JIw d|LJ pUa O svi

o] Lyl

o] avi

o] 14}

@1 14XX %DO|lQ pua O 144}

o] Evi

spiii4 ‘nadey *sazn ‘siun ‘sweu .LwND..Lucz * Zyi

‘AWBU ‘ZABZN ‘TAIUN ‘ZAWRU ‘LABZN ‘LAIUN ‘L AweU ”wvaD .uvacs * (R0
.NUENC .wUQNJ .PD#CJ .wUEmC ‘Zeazn .N@«CD .NWENC j9@3zZn (23un x MM"
‘jeweu ‘zeazn ‘gejun ‘geweu ‘jeazn ‘jeijun ‘jeweu /3|l 3IxxX/ NOWWOD S sct
: . o] LEL
S9|01YaA Joj sSpt 8lt4 O 9€!t

( 2'c )spiili ¥IDIINI GEL

e 1413

o] €€l

L adel Jo0j Jaqunu O ZEL

nadel ¥3DILNI LEL

o oct

9ll4 UOLIN|O0S U403 S8SpPOD affesn o) 6Cl

asn |jos 92 8¢t

S2@ZN YIODIUINI LT}

o oTlt

®1t4 UuoLINIOsS Joj tun O 14}

}tun |0os 2 141}

SIUN YIDIINI €Tl

o cti

8lld4 UOLIN|OS U0 Bweu O V2

aweu (os o ocCcl

sweu ZL*x¥ILOVAVHD 64t

e} 8ti

alt4 Adoidafedy aALle|8d4 4O}y 8pod abesn O L}

asn [u3ua ©O oL}

J48Zn Y¥3IDIUINI St

o] 1413

a4 Adoroafedy aAtie(ad 403 lun O et

g afed aL14xx 9861 Ol:vi 91 D28¢




Slid 43w Bt} pus

S{13XX %001q pud
pLise} ‘ooudgp ‘besjiep ‘@zswdji ‘wnuwdj ‘eist| i /SLEIXX/ NOWWDD

aouenbas eijep yoea jo yibusa| ayiy saiyed|puy
Pt ise| ay3} jo uojiisod
( OC )PrIsel ¥3IDIINI

(3ndino eiep ou peq st Bej-swji 44:8930U) peq elep BWOS 4| UBAD
3ndino 8Qq 031 BJr sSawedyl Bli4 1Y) SOIBDIPUl OJUBZ-UOU 3}8S UBYM
ejep peq yilm sawedy ssaooud

( Oz )ooudgp ¥3IDIUINI

basiep ul paJdoils S} yoitym jut indui
aocuanbas pt
( 0z°'00T )basiep ¥3DIINI

dn aew

Uotym Bej-swiy ayy Buipn|dul SpJdom Juabaiu} Jagqunu oyl ‘swedid 8y3 o

uojidod ejep ut spdom uabeju) jo duaqunu a3yl ‘spuom uabsiu} U} sweds
8y} 3O uojiduod eiep 8y3} ud1je |l}4 03 sa8de|d Awwnp JO0 Jagqunu SY3I
J3j}je awedy

( Ot'e )@zswui Y3IDILINI

s3|l4 JOy pessaosoud Saweds JO Jaqunu
( 0T )Ywnuwdaj ¥3IHDILINI

S91}4 JOJ sniels Duissadoud (eudaiul
( O )eisiid ¥3IHDIUINI
3 K A kK Ok Kk 3k K %k ok K Kk K ok ok a3k kK ok ok ok ok 3k 3k ak 3k ok ok ok koK ak %k % 3K ak K ok K 5K XK K K K 3k 2K % 3K 3k K % K % kK

S{i4XX ¥O0iQq UuOwWWOd juels
K 3 Ok ok K R ok o kK 3 K K K K K R K % 3k K K ok ok K ok ok ok K 3k ok K K K R ok kK K K K K K K koK K K ok ok K

SlLid 43w 3143 3dels

ooo (S & R S I & ) oo oooo oo oooooLoo

o000

QovoovoovobooLwo

~fraNMOTINO~OO



LauB - j3w a3 pud

LJubxx »o0|q pud
wao3lul ‘jejyesd ‘Bngd ‘3Ino ‘wudy ‘u}l ‘sbNq /|JubBxx/ NOWWOD

LJ4uBx} U} g 03} 3@s "Indu} pJepuels Joj 1tun satjidads
}lun Indut pJepuels
wuadlut YIODIUINI

Be| s dois pauijap wedboud 0<
U0 3 LPUOD JOJUJUd oUu 0
dois pLnhoys wedboud :uouue |eIRY [
c4oJuuab 03 siieo uo aArjebau 3as ‘ssubul ulL O O} pazi|elitul
Be| 4 JOouud |erey
leyesd ¥3IDIINI

sbe|4 Bngep
( 61 )Bnad ¥3IDIUINI

3uiud Indino J4oj un
INO YIDIINI

jutJdd jdoys Jo3 iun
Wdal} »IDIUINI

uojieubisap 3tun alij indul
Ut ¥3ID3LNI
alt4 Bngap

sBng ¥3IDIUINI

ok 3K K K oK 3 K ok 3K K ok K 3 ok K K ok K 3 ok ok K ok 3k Ok 3k oK 3k ok 3K 3k 3K 3k ok 3k K ok ok K 3k K ok X 3k K K KOk K ok kok K Kk k¥
{JUBXX >20|Q UOWWOD 3jJEelsS
3K K K 3K R K K XK XK K ok K 3K OF 3 K o ok Ak %k K K K K K oK ok K K K Kk Xk kK K ok K K ok Kk Xk K K K 3k Kk Xk XK K K K Kk ok

LJ4uB- jw 814 3Jels

I abed (J4ubxx 9861 O}:

oooLboLoLO ooo O0oLOLoOLVLOVO
n o ©
(v} < <

000
o
o~

(SIS N e]
0
oA

ooo (6]
~ -
- ]

0oo0o
<
-~

ooovooOooLoboLbOLOVDL
“—TNOSTIIDON~NOO

i 94 d9aa




(v )inwi3y vad 9g

:uojioe uitew ayeubisap
uo}3do ujew
uotido H¥IDIANI L

] 1]
uot3didossp Juod 91313} 88S O vs
oL}t o €8
POLILT O9+xAILOVYVHO (4}
o S
uot3diuossp .04 @131} 8d@S O 0s
€91343 o] 6%
€91313 09x¥310VHVHO 1534
o LY
uot3diuosep Jo4 B3t} @8BS O oy
[ IR RS o] St
CO1313 09»d43L0VIVHO 144
o] 134
‘paul LJ48pun Buiaqg o r44
21313 8Y} Ul S3|NSdJ Jd030BJ B|eDS BAlIebau e * Yyl im paleidsip o (%7
8Q 0} S} BLIlI 8Y) 8ZIS JojdBJEYD [BUIWOU JO JOIOB} JeUM S8t jidads o oY
Jo3oed SLYI“Ylim pajeidoosse Jojdoey 9leds B sey @13+ yoea -‘sjonb o 6&
@|buls Yiitm pus pue yilm JJels pLNoOYS D131} yses 'Buo| suaidedeyd o 8¢
09 031 dn ag Aew 83131 yoea °"pajjioads aq Aew salit} p 0y dn O LE
91313 utew o 9€
81313 09x4ILOVAVYHO SE
o] veE
‘Lielsp Joy |ageix 888 * SiIXE Z JOj |@ge| 8y} sajtdeds 2 €e
! 1eqe| sixe z o ze
1eqetz 09*J3LOVAVHO LE
o] (014
“lieidp Joj |Bqeix 88s ‘sixe A 4oy |3ge| 9y} saijtoeds D 6C
l1eqe| sixe A o 8¢
1agelA 09xd3ILOVIVHO LC
o T4
‘pasn s} o (¥4
230nb Ut Yue|q j} UMBJUP 8Q UED YJBW YO|1 ‘"UMBJpP dJe MJew *D}3 pue 2 ve
Sixe ON ,$, "sSixe jJo apis oa3isoddo uo soi3 pue (eqe| ,i,-Sadnieas o €z
{etoads send uJsidedeyd 1SJl4 BYY "SIXE X JO4 |8qe| dyl sat4loeds o ze
iege| sixe x oS %A
18ge X 0933 LOVAVHO (414
o] 6t
(d3szZAX ‘ XwwA ‘ Xxwwx ) “soxe A pue X Joj sdais o 81
pue xew'uiw B8AL6 3Snw Jasn °"Saxe jJO a8|eDS D}jewoine ou ouaz o] Lt
saxe 40 a|edS Dljewolne asn sod o) ol
yold Hau uou o) St
dois Bau o) vt
o
o

3 KK Ak kK K K K KK K K kK ok R ok kK Kk kK K K ok oK sk ok ok Kk ok oK R k3 ok ok R A ok ak K K ok ok 3 K ok ok 2k oK K Kk
JeuBxx %20|Q UCWWOD }Jels

A 3 3 Ok K K Bk ok K o Ok Ak K K 3K K kR ok ok kK R K kK 3Rk kK K K ok K K K K K ok Ak kK K K K K K ok K K K K K kK

seub-jiw a1} 3dess

oobooLoboLoOLOLOLOLYO
~TNOIOO~O®

|
|



s} 9z}s ebed |edidA} e - dy Joj J4B||2WS B Aew 8Z}S |(enjde ayjy
‘@otaep ojydedb dejnojided syl uodn spuadsp 8z|s |enide a8yl 3duis
pesn Si (eujwou wud} B8y3 -uojsuswip (A) (ed}3IJSA 3yl O3 puodds 8yl
pue uojsuswip (X) (eiuoziaoy ayi o3 Bujpuodsaddod Audjus 1suiy 8ul
‘sayou} elulwou ui pajstoads sy 33 -3oid pue (a2qe| yiog-- Aeidsip
ojydedBf auliue ayi Agq dn uaxe)} si yoiym eade 8yl s} 9zis abed ay3

vovoLLOOD
@
=)

8zis abed 901t

( ¢ )8bedAx v3y S0}

o O+

o €0}

suojydo auy{ o ZOot

( € )ULZAX p+dILDOVAVHD 1O}

2 00}

2 66

uot3do yipim Lage|l O 86

pPMLQl p*x¥3LOVIVHO L6

o) 96

o] c6

uorido yipitm @33y 92 v6

PM111 p*dILOVHVHO €6

o) T6

A U} mO.._ pue X uL Jeaup|l O i

St .~|_H~..m.w ‘ddllew sJdsldoedeyd OM} i1sJdl i} 9yl >—CO "Jde|0od Jd03 d O 06
.QFNOM 8aiNn|0sqo 404 I .mO— JdO4 7 .wpmom >N—Qm.~0 Jesaul| Jdoj § O 68
.9ue mCOvu,.uO oyl .WCO—HQO saxe JO UolsJdaA ue3jdedeyd a8yl mm—"*rownm o) g8
uoi3ido saxe Ax 2 L8

( T )sxeAXx pxd3LOVYVHO 98

‘sedA} 8ul| 8AJND

J04 Se swes aJe suopidg "adA} aul| ayi satjioads Adjus puiyl 8yl
|8uL| pPLJB uad siuew 213 1 O > N
sauj| pLJub ON O = A
MJdew 213 Jyad autl pitub Y 0 < N

-A|®AL}DBdsad saxe A pue X 8yl J03 3 Aousnbauy prud syy Aj1oads
S91J431U3 OM3} 31SJl4 8yl -suoiido prdb ayy saijidads : Bels piubAx

Ooooovovovoo
-
- 4]

sbe|s ptub Ax LL

( € )PHJBAX ¥3IDIINI 9L

] GL

awedy ON 9s|9d o] vL

swedj meug O < fe] €L

‘3old o gL

PpUNOJE UMBJP 8Q O} S| BWedj B JByladym sat31oads : Bely awedyd 3old O VL
fe| 4 swedy O oL

aweajd ¥3IDIINI 69

o] 89

*ubis o L9

o 99

JE| |OP J0j PaAJasadJd S} Jajdedeyd }sei 8yl -‘suweu SaAJND J0j4 pBsSn 8q ued O 59
su@ioedeyd £ 01 dn -pautjsp 8aq Aew saAund OZ 03 dn "3o|d 0} S8AUND O 9
joid 03 s®AJND O €9

( 0T )saAund 8xYILIOVAVHO z9

o) 19

‘paul |J48pun aq o} 831431 Butpuodsadudod ayy o 09

] 6S

asneo sanieA aALjebau vy ° 8(31}3 JO4 B|eOS By} SOBLJL098ds :8teds 813ty O 86
@jeds 813t} 2 LS

Tz ebeq jeubxx 986} OL:vI 91 299a




Xew/ujw sixe z
( T )xwwz v3y

{1Ee13p JOJ XWwX 28S
xew/uiw sixe A
( T )xuwA v3y

‘wedboud AQq auop s} Bul|eos ou satjdui Sityl -pasn
St O = uotido 3} A|uo pue jJt paj}ioads si Jajaweded Sy}
Xew/uitw sixe x
( T )xwwx Jv3y

(weuBoud Aq suop s Bui|eos ou)pasn sL O = uoiido 31 A{uo pue
3t Patjtoads st Jejweued siyl "O13 Jdad sS)pun sixe saigioeds
o013 Jad situn saxe
( € )diszAx y3y

© Yout Jad siiun sixe U}l Saxe JO 9|eds ¥INnjosqe sa| Jioads
youir Juad 8|eOS saxe
( € )udsuzAx v3y

‘saydu}

¥i° 40 81di3nw U}l sisqe| SiXe Juo4 SItJloads : 8 eds (aqe| s|xe
o 1oey ybray |8qe) Ax
83 LyAx v3y

‘eade j0(d @Yy UIYILM SB1{ LLtM 3uitod 1Byl Bunsus
san|eAa anliebaN esde 30|d @y} 8p}isino peiyold Bujeq siutod JOj MOLLE
sanieA 9Al311so0d ‘pei1jold aq (1tM siutod YOIUM ULYILM 4BpJOq eBue
301d 8yl wWOJs SaYDU| |BULWOU U} BOURISLP e S8l j4ioeds
' uiBaew aoeub
utbuwb v3y

‘8n|eA S|yl 01 318saJd 8dJde GZ1 0
ueyy dJajeadb sanjeA -"ssauxoly) sjewixoddde 8Y} UItM umedp B9 || IM
jo0id ay3} punoue aweuj a9yl ‘pa}jioads S| odsz ueyl dJa3esub snieA B 31
"S8Ydul |eufwou U}l SSaUMOLYl} Bwedj 8y} JOJ d|eds a3yl saljioads
ssauNd Ly} awedl
AYIwdd vy

‘u9auos dy Joy 09 Aq G°8 St
eade jo|dgns (edidA} e ‘g AQ 9 S} eaue jo|dgns Jo4 BN|eA }inegsp
8yl °"Ss8yduU} |eutwou U}y saijioads st 31 "sixe A a3yl jo yibuai| a8yl

S8} j108ds an|eA puUOO3S B8yl pue SiXe X 8yl 40 yibua| 3y3} so}4}oads
anjeA ay} snyj -"saxe A pue x ayi Aq passedwooua eade ayi S} Syl
eade joidans
( T )eadeAx y3y

‘utbiruo 30(d Bayy BuiiIes wedbBoud a8yl uj s} |NsSad anjeaA
ant3ebau y © abed 8yl 40 4BUUOD puey 148| JBMO| SY} WOJ3J Sa8YODU|
teutwou ui upbrduo 30|d jo UOL3IED0| BY} SBLJidads : uitbiLuo (esisAyd
uoijeoso| uibiJdo |eoirsAyd

( T )uiBuod vy3y

'8 Aq 14

0o0o

vooooLOLO OooLoLOO oOoovooo voooo 000 oooo Coo0o0

ooovLoO

00

891
L9}
99}
691
vol
€91
14:-13
3:13
09l
6G}
854
LSt
9GS |
SSt
1413
€S}
(41
(213
0S4
6vi
8vi
Lyl
143
Sl
i 443
Evi
(44
24
ovi
6E |
8€1
LE}
9¢€|
Get
vel
EE}

LEL
Ot}
6cl
8T|
LT}
9ct

veh
€CI
(443
(X143
(o143
644
8t
Lit
9t
St
vl
et



jeub-jiw a4 pua

fa)
o)
o] oLe
o 60T
o] 80T
jeubBxx »o0iq pua o L0¢2
o] 90¢
zZsby ‘133U * (=114
‘al3tix ‘sodub| ‘pubaid ‘BueAx ‘xwwz ‘xwwA ‘xwwx ‘d3szAx CYOUZAX % ['JeY4
‘21 1UYAX ‘upbuawb ‘Myiwdi ‘esdeAx ‘upbuod ‘abedAx ‘uizAx ‘pmiql = €02
‘pMm133 ‘sxeAx ‘pLubBAx ‘awedid ‘S8AUND CINWLIT ‘pOLILY ‘EBLILI x coT
‘ZOiI13 ‘@13l ‘teqe|z ‘|eqelA ‘|aqelx ‘uo}ido /jedbxx/ NOWNOD mwM
)
sanieA indui o 661
WOJJ pOUL ISP B1BOS YdU} ‘|BAJSIUL D13 ‘Xew ‘uiw Jo Aedde azis D 861
Aedde 8zis sixe 2 L6}
( €y )zsbxy vy 9614
o) G661
3ndui wouj dn 38s °“sS8|3}l} Lenide o 6l
S@(3L} JO JEQUWNU O €61}
133U ¥3IDILINI c6}
o 16t
indui wouj dn 38s °sSa8i{3}i} tenioe 9o 06}
S8}y leuddzutr O 681
( ¥ )2L3L3IX 09xdILOVHVHO 881
o] L8
*ulbiJyo 301d B8yl wuoji sSa3YOUL O agl
lBUiWOU Ul JBuJod puey Jaddn s,pusbal 8yi jJo uoiiisod 8yl patjioads O 11
uotitsod puaa| o v8)
( ¢ )sodubi v3y €8l
o [4:1"
puabaj oN as|3 ) 181
o(eos patjioads yipim pusba| Aeidsig 0 < o] 08}
aJe suoiidg "saysui pi 0 40 IyBiay Jaidedeyd pdepuels jo aldiiinw D 6L}
e se Aeidsip pusba| Joj Jo}Oey @|edS s8ijtdads : a|eos pusbsl O 8L}
@z)s puafay o LLt
. pubad v3y oLl
o] SLt
‘0O st O vLL
1lnejep 8yl -"SJequnu D}3 JOJ |BIUOZ}JOY 03 BAjle|ad 3jbue satjsioads O €L}
sa|fue |agqel zAX O TLY
( € )bueAx 1v3y WA
o oL}
lteidp JOJ Xwwx 8ads O 691

v abed jeubxx 986} Ol:¥} 9} dad




Aedb " 43w B }4 pud

AeUBXX 20|gq pud
swJdslfl ‘swusis ‘swue3d ‘Aeubu /Aeubxx/ NOWWOD

SWwds} diuocuwdey n yldea
swuey f
( 8:¢ )swudif NDISIOD3IYd 318noa

88S NUY} IS SoLuocwdey yiJes
swuey s
( se uwigmum NOISIO3dd 3I78n0q

882 NJYl IO SoOruowdey yiJea
swJdey o

( SE )swJd1d NOISIOIdd4 319N0a
-

sniped yidea (spouw |eliuajodoab
sniped Aedb
Aedfu NOISIOI¥d 378n0d

Fk kR K K K K KK K ok ok K K K K K K o ok ke ok i K K A ok oK Kk K K KK 3 K kK K K K K K K % K K K K K K K K K K

AeufSXX }20|Q UOWWOD 3FJels
K & kA ok K kK 3k ok Kk 3 kK K K kK K ok o oK R 3 K K K K 3k ok K oK 3K K K 3 K 3 Ok K ok Sk K 3k K 3K %k 3K ok o oK 3k K oK A K

Aeub- j3w 8t 4 rdels

oooooLooO

[$) (SRR i) 000 (SIS ¢

0o

oovooLooOooOoOOLOLO

~NOSTINDNON~O®



Jtut T Jjlw 3Lt} pus

FLULXX 1d0|1Q pus
IULAUY /31ULXX/ NOWWOD

8{DtYadA 8Y} O} Suad4dd | @48y "} 'L-T SwJdd) U} A}1o00|8A ‘uoi}isod
sSe SJndJ0 pue UelsalJded QGW S| {jels ._.-— >LHC® Ui sJnddo
pue aWi3} 8seq BJUIS SPUODSS S| BwWl} "B3BIS pue BwWil |elIiu}
A'd'Y UL

( T'L )3IUupAJ4l NOISIO3Idd 318Nn04

2 ok 3k 3k 3 K A 3k ok ok ok ok ok oK 3k ok K oKk K ok K ko o K K R 3k ok Ak koK Ak K ok K K K K A R 3K K ok K K oK % K ok Kok K ok kK kK
JIUEXX %D0|Q UCWWOD 3}Je3s
2 3 K 3k & A 3k 3k 3 ok ok 3k ok o 3k Ak K K Ak 3 ok kK K K ok ok o 3K K R k36 ok oK 3 ok ok ok 3K R R R Ok 3 3k K e ok ok ok R Rk ok KOk K K

UL T 3w S td Jdels

} @bed 3LuLxx 986} Ol:vi 9} 2980

OoovLOoOOO

oOovooo

oovooovobooLvoLOO

~TNMOMTHHO~NOO




tex"jiw a4 pus

le)xx %o0|q pua
PLOXS ‘}MJpun ‘SUODU ‘|pPOWJ| ‘JBA ‘3 }JDpe ‘Xewip /le)xX/ NOWWOD

Buissaocoud Joit
8Yl U} UO}IBUSPLSUOD WOU4 PBPN|IOXd S} IUSBWS (3 3By} UBYI} ‘| St JOIDBA
93e3s udlltld 8yl U} uswd|d ue o)} Bujpuodsauuod Be|s PLOXS By} 41

sbe| 4 uUoisn{oxa ajels
( T )PLOXS YIDILINI

"TH*(T)IMJUpUN=<ZTxx(SewbiIS uoli1sod aALIB|BU)SSYH
JdaaAsuByM ‘Bl Bujliybiamuapun J4oj UOIUBI}JD BY) s3}8S ¢ (Z)3Imupun
Buiiybemuspun ou ‘0= (})IMupun 830N

*(IMdpun-} ) JO dJoldey e AQ 8duejJdeA |enplsad pajindwod ayl Buiisnfpe Aq
@3yepdn a8y} 340 Buiiybiemdspun ayy siuswa(duwi ‘O< (})IMdpun
! suotydo Buliybiamuaspun
(¢ vaeLUc: NOISIO3dd 379Nn0a

a3jed abued' (0} ‘6)iseiq abueu‘(g-g):
abued‘(p-4) :SIUBISUOD |Bpow BS|0U By} aJde 8sayl
S}UEBISUOD |BpowW 3Si0ou £3aquU]

( OF )suocdu NOISIOId¥d 318N0Q

9SN*‘0<id8sSN 10U OpP‘Q=: S|dpow a8siou seiq abuey
pue ‘ajeu abueu ‘sbueu giequ| 8yl siuswa|dwi uo}ido styf
uojjdo |spow 8SLOU

LPowd |l ¥3IDILINI

-ssa@ooud uoL3ieZi|elitul
Uo s8duelJRA O3 39S8J sewb|S UOLIBAUSSQO }lnNegep 8yl oue asayy
saouel JeA U0} IBAJSSQO

( O )JdeAa NOISIO3dd 3718n04

pa}ipa SI Uo|ijeAdasqo
eyl uayl ‘U0}3}eAUSSAO UBALL B 403 Juopexewbis < (pLsad)sge 4}
UOLUBYIJD 1LPD
* ( ST )3tJopd® NOISID3IANd 3I18N0A

J9} |t 4 Uew|ey J4oj del}s Bwll pamo||e wnwixew
dais xeuw

Xewip NOISIJ3dd 378nca
AR K KA K K KR 0K o K K K KOk K K oK o K K AR K K K KKK 3K O oK oK K K K O KOk o K Kk R KK K

LB%XX 3D0|Qg UCWWod 3}Jels
KA K OK K KK K K K K Rk K K K 3 K 3k o K K oK oKk ok oK R K K K ok ok ok ok ok R K R R K Kk

lex Jjiu at4 jues

oooo sooooLooLoOoO Ooovoo voooLoLoO

oovo

ooo

[SINS RN SN ¢)

(S5 )

QoooboooLoLboOVD

TAMTNO~O O



o LS

T ebed (exxx 9861 O} ¥l 9} 93a




sew" jiw a8(t+4 pua

SeWXX %00|q pua

gqelsew ‘qelswi /sewxx/ NOWWQD

Ad3us

IX3U JO BWil 1dels 01 AJjus JO 8w} IJBIS WOJ4 D848 Ul s| Adjue

ssew jo abueyo 4o 8reu =(x‘x‘g)qeisew

Swil 1Jels e ssew =(x‘x‘g)geisew

9seq adu|S SPUODBS U} AUlUd JO BWII IJeIS =(x*‘'x‘})geisew
‘S8|0IUYSA g J0Oj} SBLJUIUS O} 03 dn uiejIUOD ' s3|gel SSew B|DIYaA
sa|qe} ssew

( T'01'e )qeisew NOISID3dd 3I18N0A

aLqe} ssew ui Auyjua 3isaybLy 40 xapui
a|qe} ssew jo yibuay
qejsw| ¥IHDIANI
A K K ok K K K K K K K kK K kK R R Kk ok K % K K 3 ok ko ok ok 3K K ok oK 3k 3K ok ok o ok 3k 3 ok koK 3k k %k Kk 3 ok ok K XK % K K

SeWXX »O00i(iQq uowwod 3jdudels
3 K K R KK R R K K K KOk K K ok kR K K K K K 3k 3 ok kK K ok K ok ok ok K K K K K K K R K K K ok K R KK K R K K

sew" 3w a(}4 1Jers

ooo ovocoooLooOoO OoooLooLoOO

ooovoovoooLoLO

NS INEO~NOO



UO|3IONJISUOD JBPUN SB| 14 U0 |eAD|JIBJ BIEp JOj Bwil uibaq o) Gg
awi} urbaq o vq
fequwil NOISID3I¥d 3718n04A ]
. 2 [4°]
Be|J Buissadooud 318S owoy-dwWL} pue 3| }J°3UBJUND "3 JOF PL [BUUBIU} o 1S
3lt4 jIuBUUND Bwi) e} 0s
313403 ¥IOIUINI 6V
o] 8y
o Ly
sbe| 4 Iutud Bngeap o oy
( Ot )bnqadx ¥3DILINI 14
o vy
o) 1534
®Lt4 3uLtud 3ndano O  ¢¥
INOX Y3IHDIUANI (34
o} oy
e/ 6€
8i14 Induy 2 8¢
uLx HIBIINI LE
o 1)) ,
o] GE ,
passasodd 8q 03 S,pis/w JO Jaqunu fo} vE
wnusw ¥IDILINI €L
o) CcE
sasodund HBuidoo| pue uojlsuswip JOj pasn O }E
8q 0} ®(}4 Aue uo passacoud 8g 03 S,PLS/W JO Jaqunu wnuwlixew 3yY3 fe] o¢e
S,PLS/W JO JBqWNU WNWiXew 2 6C
dAyxew ¥3IHDIINI 8¢
o) LT
sasodund Butdoo| pue o oz
UOISUBW|P JO4 PBSNn 8Q O3 U3} LuMm 8Q O3 S2|lJ JO JBqUNU wWNUixXew ayi o] [+ A
S84 J0 J2qUWNU WNWiXew o) ve
ttdxew YIDIUINI €T
el [44
sa|tl4 paubisse uoj pasn Jequnu iiun 3saybiy ayl o) (%4
1tun 3saybiy ( pasnun) ) o¢
Ftunty Y¥In3uANI 6t
o 8
OL=31nhejsp o} Ll
S84 (eudalu} J403 pamojle 3iun xew ( pasnun) o} 9}
9ldiYy AHIDIINI S
o v
alts 3urdd.Bngep ayl Joj Jeaqunu 3iun o} €l
81134 Ongap j0 uaqunu jiun o} cl
sBnax ¥3IDILNI b
o [o]3
3ok 3k 3k oKk ok K ok AR K K 3K K K K 3 ok ok K K K R K K K KRR K R K KR KK K R KRR KR KRR KRR KK KK KK KK KK o m
1SBWXX XD00|QG UOWWOD }Jels O 8
A 3 3 K K ok oK K oK A K K K A AR R K A K K K K K K K K ok ko kK K R oK K R K XK K K Xk 3k R R A K ok K R K Ok ok kK D F
e 9
e/ S ,
e 14
o €
}sew  jjw att$ jueis o Z
o) 3

I abed isewxx 986} O :¥} 91 D8d




isew jiw ||ty pus

1SeWXX 3O0(q pus

Jiomy ‘puswil ‘Gaquii ‘3|JJ4O3 ‘Bnadx ‘Inox ¢ x
UlXx ‘unusw ‘dAlxew ‘Lgxew ‘3Luniy ‘sitsity ‘sbBngx /isewxx/ NOWWGCD

Sawil O0|D puodad 8y} jsuiebe sbHey-swil ¥O8YD O3 BOUSUBLIIP e} |ap
440 BWi3
$340WL} NOISIDIAd 3I18N0G

LeAatuiau ejep Jo4 3wl pud
puswii NOISID3dd 3IT8nod

oovoboLoooLo

(SIS 5]

[ ¢)



Xew Jjjw atts pus

Xewxx 3O0|Lg pua

oooovbovovo
m
N

Uyaau ‘ysaxew /xewxx/ NOWWOD 64

oo
~
-

S81D01U3A 3JO0 Jaqunu
Usaau ¥3IOIINI =1}

000
3]
-

S8|J1UBA JO Jaqunu xew
yaaxew dIHDIUINI (9]

ok AR ok KRR KR K K R R K K R K K KKK K K K R K K K K R K KRR KRRk R R Kk Rk R KRRk kR KX
XBWXX %¥00|Q UOWWOD FJe}s

Ak 2 3 oK 3 ok Ak K XK Rk kK 3R K 3 3R o o K K ok R OK K K K K K K K 3k Kk 3k 2k 3K 3Kk ok 3 Kk R Kok ok K Ok K ok koK K K Ok Xk %k

Xew  Jiw ait 4 IJeIS

OoooLooLOOLOLOLOLOLO
NN ONMNOO

| abeq xewxx 986+ Ol:vI 9} d8Q




oSiw Jiw alt4 pus

OSIWXX %00|q pus
1ebuey ‘uausgo ‘sepqof /osiwxx/ NOWWOD

8to1yaA 3ebuey j0 pi
3ebuel YIDIUINI

B{DLYBA JOAUBSAO 40 Pt
4AJSOO YIHDIINI

uo}idiuossp qof
( T )sapqof 09xd3ILOVAVHD
3 3 o o o ok K kK o ok ok ok ok kK K Kk oK K K % % o ak ok koK koK ok ok 3 ok ok k K 3 3K % K K oK K K R K K K oK K oK K R K K

OSIWXX X}20{Q UOWWOD 3}Je3s
2 3 K X o ok oK K K ok ok K Kk K A ok 3 K a3k K kK 2K K o ok K K o ok K 3K K 3k K K 3K K K K K oK K ok K Kk K K K 3k % K K K K kK

OStw - J3w aLty jduers

Oogo0oo0OOLOO

6] ooo oo

0o

DbooovooOLOLOLOOLO

TNOYTINO~OOM



o 6e
uoow " JIw dBit4 pUs O 8¢
o LE
) 9€
o [*1
UOOWXX Y20|Qq pua o2 ve
) €€
pJowWU ‘QOOWAJ ‘QOO0OW3} ‘uocowip ‘uoouwnw /Uuoowxx/ NOWWOD rA >
o) €
ajei1s uoow j0 uojirejodudiul uil pasn sjuiod sjdu8wsyds 40 daqunu D o]
Jd@pJyo dujuir uoow O 6T
pJdowy Y3IHDILINI 8¢
o LT
stJawsyds o oc
uoow 83eddauad 01 pesn Yides 0} dAlje|ad uoow 40 uoiiisod Oosw O [+¥4
|aje}s uoow Flut O ve
( 9 )ooowAd NOISIO3Idd 378N0C €C
o (24
OOOWAJ JOj Bwi) 8seq O (%4
|awl} 83e3ls uoow O 0ocC
Qoow} NOISID3dd 3Ianod 6
el 8l
s)4awayda uoow jo Aduanbedy Joy deis awrty O Ll
: Ip uoow O o}
uoowlp NOISIO3dd 378n0d =1}
o vi
Jo3aweded |euoiieliAedd uocow o el T
nw uoow O [4!
uoownw NQOISIO3dd 378N0da (43
el Ol
o 3 ok K ok ok R ok k% 3k K ok R kK ok ok o ok ok ok ok ok kK sk ke ok ok ok ak ok K ok kK K K 3 3k K ok ok K ok 3k K K K K Ok K Ok Ok K o} m
UOOWXX 00| Qq UOWWOD 3Je3s O 8
KRR KKK KKK KRR R KK KRR R KRR KKK KRR KRR KRR KRR R KRR ER KRR R R KRR KRRk Rk Rk kR D L
o 9
o] S
o 14
o) €
uoow" jjw B4 3IJeis 2 4
o 3

} abeq uoouxx 9861 OL:v} 91 9°a




‘wniyepp ‘piiepx ‘wiiwdid ‘O0jwdi ‘inqswi ‘1Qidpe /piswxx/ NOWWOD

SHO8UD AJLpPiieA PISW JO4 WL Y PUE JLwi| MO|
Sytwi i A3iplieA
( T'00T )PlleAp NOISIOIdd 318N0Q

UO| SUBAUOD JO0J BN|BA PISW Oluo pat|dLi|Nnu anjeA
aNn|BA U0} SJUBAUOD

( 00C )AuoOp NOISIO3dd 318N0A

opew S303YD A} Pl lBA AUue B8u0jBq BN|BA PLSW OIUO pai|di}|nu anieA
anieA a|eos

( 00T )@ledsp NOISIO3¥d 318noa

INdINO 4Oy Bn|eA PLSW O} pappe an(eA
8nieA 38s330
( 002 )3@sjop NDISID3Ad 319noa

3100 8yl WOJJ SPISW PaJLSAP JOJ SBN{BA BIEP JO AL|P}|BA B8Y} S8U03}S
o Jdaiing eiep
ﬂ ‘00T )3Ieisp ¥3IDILINI

10D 8yl WOJJ SPISW pPaJIsSep J04 SanieA erep ayl S8J03S
Jda343ng ejep
( 00z )wniepp NOISIDI3A4 I18N0CA

O 03} 18s j} pessasoud 89 O} S| PiSw eyl S83Ed}puUl
: eiep spn|oxd
( 00T )piiIepX ¥3IDIINI

Bey-awi3 e se pash St pIsw ey} SaiedLput
Bei4 Bejy-awry
( 00T )uwijway Y¥Y3IDIINI

1S} UMOP UO JB3}4Ng ABU JO Jaquaw dalaweded Buirieosipu) Beld
BeiJd usiing Aeu
( 00 )o0|wd3 ¥IDILINI

Spisw djdswnueydie ayl Buiuieiuod usjijing uabaiu}
Ja8iing pisu
( 00S )4nqgsw! ¥IDIINI

Spisw paJdlsap
8Yy3 Joj 8dA)} eiep pue‘sa|dwes jJO JaqWNU ‘UO}L3IBOC| B8Y) SBJOLS
a|qe} ssauJppe
( £'00Z )1934pe ¥3IDIINI

6 3 3 2k 3 K K o kK oK ok K ok KK K K 3 K %K ok ok ok K ok ok e ok ok Kk 3k kK K K ok K K K %K K K K K K K K oK K o ok K ok K K

PISWXX »}00|Q UOWWOD 3}Je}s
3 3 3 A kK K kK K ok kK K R ok K 3K K ok ok ok ok ok ke 3k ok ok 3K Ok K A ok ak oK 3k 3k oK K 3k 3k 3K ok K %k X 3K 3K ok %k ok ok ok %k %k K

Pisw:jiw 8t juers

Oo0o ooo oLVoL voo 0o ouvo oo oo Qoo

00O

oooo

DOOOLOLOOLOOLOWV

~faMOTHO~NOO




PiSW jiw B(t3 pu

pLlSWXX 3D0[q pua

OooOooLoOULO
-
©

PLLBAP ‘AUODp ‘@|edSp ‘3}9S40p ‘3eisp * LS

z 9bfed piswxx 986+ OF:¥I 9} 2°OQ




|sweu- jiw 3144 pud

aweuxx 300|Qq pus
Janbud ‘udAud ‘ssequd ‘weudd| ‘weuud /aweuxx/ NOWWOD

uotLsuan/aweu 436
49ABUd Z} *43FLOVHVHD

LUO | SUBA J08sao0u4d
J9A4dd ¥3IDIUNI

aut faseq Jossasoud
asequd Y¥3IDIINI

aweu dJossasodd jo yzbusi
weuud| ¥IDILINI

sweu Jossaooud
weuad 9G6*¥ILIVAVHI
K R K K 3K %K 3K K ok K i K K R % K K ok ko ok ak ok 8k ok ok ok 3 ok ak ok K 3k ok ok K 3K 3K 3 3K 3K ok K ok 3K 3K ok 3 K ok ok ok ok K K

aueuxX 3»00{Qq uocwwod jJdels
e o KK ko R OK ko kK R Kk 0k K K %k Kk ok K ok K ok K 3k ok ok 3k ok oK ok K oK K ok K K K K oK ok ok kK kK

aweu-Jiw 8ty juaels

vboooovo

8] oo oo 00O oo

00

OooobooLoboLbOLOO

~TNOSIHDO~OO



Jdou4dd asta [~1-]
14°
(dsipbx) a1t4 Bpniiize € €S
Zs
(J4edwox ‘dspbx) s)Jswayds puooss 4 [N
0s
(Jedwox‘dsipbx) siuswayds 3sJtj }

plieA ade suojido Bujmo|ios By

*saw}3 INdINC BA}INISSUOD UBBMIBQg

SPJ02OdJd JO0 JBaQWNU WNWiUlW e Sa|jioads jndui sswil a8yl Ul swty

U} Bwll ey ep 8yl uay3l ‘ussoyd si uojido syl 41 "sawi} a8s8ylx 03
pajejoduaiu} S} uojlewdojuy indui J8ylo pue 3t SIY} JO SdBWII dYI
03 puodssddod sawl3 InNdino -dseq se 8sh O3} dlid JO pi SdiJ4oads

0OLVLOLOVOULOLLOOLOLOLOLOLOLOLOLO
2]
<

SMO| |04 Se 9Je Sasn °'pasn sa|lj JO saweu saijioads

Beij a4 aseq (84
3dojq ¥IDILINI ov
o] 6€
8seq | USA UIIM T YaA 40 Auojoafedl aAtielad indino [~} o) 8¢
o LE
Z ©101YdA 403 sjdJawsyde indino v o 9g
o GE
} ®101YdA 403 s}pdawsyda indino € fo} ve
o] £e
Jedwox J4o0j O FA
pasn jou [ o Ve
o oe
’ @1t4 3o1d 3ndino v o) (Y4
o 8¢
®|tJ 8pnitize indul € 9 LT
o =14
dspbx 403 o2 [-¥4
Slt4 UDIUM 0} SPUOdS8JU0D B[D}YdA Udiym autwdalap xsod 1Byl 830Uxx O ve
o [ 574
@114 Auoroafeuy s8Ajie[dd J4O S|udwayda puodas indut z o} ze
o ¢
a1+ AJojoafledl aAlle|ad JO sLdBwayda 3sdlj yndut } o [oY4
o 6l
Lie J4o34 O 81
o
saweu 8134 O ol
( 6 )sweujl ¢LxdILOVAVHO S
o) vi
S@[}4 JO4 JdBQUWNU FiUuNn SsaLFidads O €t
sjilun 3Lty O Cci
( S )3runjd ¥3IDIINI b
2 o]
2k 3k 3 3 ok 3 o ak 3 oK 3K ok K 3K K k3 ok oK 3k 3k ok ok k3 K ok R K Ok 3k ok ok 3k ok 3 ok K Kk ok 2k K K K K 3k R K K 3k kK ok ok K K o) m
Zl4UXX YO0 Q uocwwod 1uaels 2 8
KRR KRR KKK KK KRR R R KRR KRR R KRR KRR R KKK KRR KRR R R R R R KRRk kR Rk kR kR kkk O L
2 9
o =]
o 4
<] €
Ziju jiw 84 ydJeys 2 c
el }

I abed z|ijuxx 986} OL:¥I 91 D8Q




jo1d ¥IHDIUINI

1IN0 }iun 03} jutud ajeusual o) anjen aAjiisod

Be|s jurud

jutud ¥39IUINI

3dujpu Aq pasn pue }3idudbx Ag

}8s ‘popadu s\

apN3i1le U0 ‘Z‘'} BIDIYDA A{@A}3Dadsad S8i1edipul anjean aAtlsod
sbetj i1ie/syeis
( € )pesubx ¥IDILINI

t3durbx up 38s sI S1Y3

“peJspisucd s

9(O1UBA @yl I0U JO uBYIBYM BULWUBIBP 0} paaubx sasn z|4pu Ieyy 83I0u
aJowJsyIUNS "B}EIS BDIYBA Y} JO4 xBpul 8|}4 8Yi se 3abmbx u} pasn

pPue z|jupu U} ®1d014an By} AQ pa3U B|t4 BYI O3 3I8S S| SiYl 31eY} B30U
| @3e3s 4oy pasn 3|4

( T )B14x ¥3IDIINI

sjujo
d jo Jusqunu petjioads 8yl Yilm uojrelodusaiui uejbueube| asn oL-2
uotLye|odudiu} A3L00|8A pue uoiiltsod jupod om3 asn }
(andui Jasn jou ‘wedbBoud AQ 318S) B4 9SSR WOJL [

aJde suotido

L ®lt4 404 uOLIdo uojlejlodudiul s8l jLoads

Be| 4 uoiie|oduaiug
( ¢ )xpJol ¥3IDIAINI

(-) @3e3ys

aAl3e(ad 8yl JOo (+) 81eis ayly Jayiaym saljioads ubis 8yl
"C 40 | ®i1d Jd8YId ‘plL BLL4 Indut 8AL6 anieA ainiosqe
ejep J4oj uojjedo|
( T )xsod ¥3IDIINI

Qi1 9y} woJul pspodU SpJIOM elrED QU 40 Jaqunu 8y3 mw_.u._.Uwum
yibusa| eiep oL 4
( & )X14 ¥3IDILINI

uado aa}iebau

uado jou 3|l O ‘'JOoddd pue
‘uado pue Ae)o s} 9|14 831edipu} san|ea aAiitsod
Aeude snieis af(tJ
( S )ieistd Y¥3IDILINI

xaputL a|14 aseq
L4oseq JIHDILINI

xapul

3Lt IUBJIUND

L34Nd YIDIUINI

pu0oD8Jd B }3 oseq
08J34q A3IVIINI

0000 [SIRSaNS)

oooovoooLooOUL booooovo

[SINé N oowov vuooo oo ooooeo

00O

4%




o 9€|}
U jiw 8ty pus o =14}
Zijut 33 > e
o EECL
o} (454"
uxx %o0|q pua 2 LEL
e o (o154}
‘ : ‘ 6C1
‘ ¢ ‘xXpJuot ‘xsod ‘x|3J *
‘3ord ‘jupud ‘paaubx m—wm X szt
‘ mwmmﬁ¢W$qu_.quun ‘3dojq ‘sweuj ‘3iung /zZ|Juxx/ NOWWOD >
Ieyslid L3 > i
ab € ] 14}
T ©101UdA = |94 ‘JydA= @seq ‘Adoiroaled} 8Ajjle|ad ajeuau 2 sel
| [4 el €T
T ©1D14dA Jo4 stdadwayde ajreususb ° ez
} o (¥4}
| @121YdA JO4 S}Jdwaydsa ajeususb 2 ret
Y3} eyl o 641
6} pue Jdedwdox AQ pasn si S}
aspbx 19 wwﬂwwnw @y} ejeuausab o3 an|eA aaliisod O m—”
ajou "a|i4 poLI! bl feas o hpv
31INI 9t
( € )Inofuz ¥39 R 24
anlea a8ALyjsod O A9}
v @113 0} ®Lt4 101d @Aes 03 1 sori el 2 4

€ obed zjiiuxx 9864 Ot:¥l 91 D8Q




dujzu 4w ®|t4 pus

dujuxx 3o0|q pua
4NQ3 3NAd “ZLeAX ‘4nax ‘3nad /duiuxx/ NOWWOO

aiqe} auwtL}
( ¢'0r )4nal NOISIOIAd 3I18Nn0a

a|qey Joidey dujut
( T'OZt )4ngs NOISIO3IAd4 3I18N0A

a|qey niea feuz
( T'CH )Zleax NOISID3Idd4 319N0A

a|qey anjea duiu} feuy
( ¢'0Zi )4nax NOISIO3IAd 3I18N0A

483 4NQ pJodBd
( ¢'Ch )dnauy ¥3DIINI
o 3 oK ok R K o oK K K 3 K K R Kk K o oK K K K o K oK oK 3 3K 3K K OK oK K K K ko K K K K K XK K KK K K K

dujuxx >20[Q UOWWOD }Jeis
3 3 3 ok K K K K XK R K K K ok ok A ok K ok 3 R K 3 A K k3K ok ok ok 3k kK koK K ok ok %k ak oK ok ok ok ok ok ok oK %K oK 3K K o ok K K

duju-jiw oLt jueis

oo oo oo oo0oov booovooLo

00O

CooooLooLooLbOOO

~TNOTDO~OO



o o

Sqo°j3w B4 PUd O  Gp

2 144

o) Y

o) (A4

SQOXX »20|qQ pua 2 (R

o  OF

1x ‘Aoqgib ‘Aoqiu ‘>oeudid ‘uepeud ‘Aubpd ‘seood /sqoxx/ NOWWOD 6E
o) 8¢

o) LE

sajel}s 3¥|01YaAa o of

( T'9 )ix NOISID3dd 3718n0a GE
o ve

o) £€

CO.—CLW#NDU apnitilie JOAUBSQO o) YA 4

( ¥ )aoqib NOISID3¥d 318N0G LE
2 0¢

o) 6T

JOAUBSQO JOJ Xidljew apnitile fe ] 8¢

( €€ )Aoqiw NOISID3dd 3I18nod LT
o 9z

fe) ¥4

uotiezijeliiut Jdsoedl Jdels o] ve
yoedid YIDILNI €T

o A4

o) 4

uoijezijeiliul Jdeped 2 (o] 4

Jepedd Y3IHDILINI 6l

o) 81

o L

Bbels4 sjeityded o 9l

Aubpd ¥3D3LINI Sl

o) vi

o) €t

uotLlezijeit}iur sSeod ol rAN

seood ¥3IDILINI b

3 3K oK % ok 3k oK o K 3 K 3 K ok ok K K K oK 3k 3 3k K ok K K K kK ok ak K ok ok K ok R K K 3K K ok kK ok K K K ok K Kk K K kK X
SQOXX X20|Q UCWWOD jJe3s
3 %k ok 3k 3k 3k 3 3 % %k K K ok % % 3K ¥ ok ok K A % K ok oK K 3k % ok oK K K K K ok K K 3K K Ak K K K K K %k 3 ok ok K K K K K K K R K K

SQO " Jiw 3|L4 3dels

VooLvooLoOLLOLOLO
NSO~ OM

} abed sgoxx 9864 Oi:vl 91 22Q




d 43w 3Ly pud

INAXX AD0|q pud

3axnoed /ixdxx/ NOWWCD

wedboud uenoiiued
e uj pesn Jo pauado oq paeu saltj 9yl |le Iou eyl aiou

wedBoud uenojided Aq pspesu se sJayio

I ®lt4 eirep L ot

Z A}id0|@A pasuas o 9}t

} A} 1D0|©A pasuas G alti

Z 9pniiiie v oLt

I 8pnytize € O3

(feudy (@4 uo feuy) g sjdswsyda 3ndul FAR-J R

(feuy (8d4 Jo feuy) | sidawayda 3nduy } @113
SuUOL3IEeDL J3uspl Buimo| |03 Byl axew pLhoys
(®2u0o3 pue doud) seinpow uoijebedoud ay3y BuizyLin suoiiesy dde
upeluad usaamoy cwedboud ulew 8yy Ag pautwualap St Bit4 B 03
Bbuipuodsaduoo xsput ue|notided ayy -jenuew sussn (336) jewdos
8113 (edausb eyl u} paqLJOsSap ade S1UBIUO0D 1aMoed -~jewdos 346
MU} By} U} Bltd O} 40 wnuixew e J4O4 SidXded o/ o Aedde

s3axoed o/}
( 0T'0S )3iaMoed YIviINI

%k % 3 3k 3K ok K K K K K Kk 3k kR K ok %k ok kK K K ok ok ok K ok 3k 3K ok 3R ak 3k 3K oK 3 3K ok oK oK K ok % K 3K ok ok K oK K K K K oK K K

INAXX ¥00{ g UOWWOD }JeS
****************************************************,&n*******

d 3w Bty jJels

ooobovoooO

OVOOVDVLOLVLOLLLOLULOLOLVLOLOLOLLLUODLOVUOLOLOLY

oooLvoLvooLoObOLOLUO

FTONOTINDO~OM



o [44
xuwd- jiw 8ty pua o %4
e oc
e 6}
o 8l
Xuwwdxx %00(1Qq pua 2 L
2 9t
xwwd /xwwdxx/ NOWWOD =1}
o v
sixe A J4oj sanieA xew/uiw O [y
san|eA xew/uiw O F4
( 12'c )xwwud y3Y [
o Ol
**************i****{****************}*********************** 2 m
XwwdXxX ¥20[Qq uowwod juels 2 8
3 K K 3 % K oK K o K K ok Ak oK ok Xk A oKk ok ok ok K K Ak 3K 2k o Ok R ok Kk ok K ok 3k ok R A K K K KR 3 K ok R R 3 ok R R R ok o L
o 9
o S
o 14
o) € .
xwuid - 33w 8114 3Jerys O z
e/ ]

+ abed xwwdxx 9864 Ol:v} 9} 280

e




Iewdiu

juud- 3w oLt4 puad

Juudxx 3oo|q pus
‘uspesay ‘0g100 ‘zu|p ‘zu} ‘efedu ‘abed| /3juadxx/ NOWWOD
juiod paxij os|@
jutod Bujjeo| s 3

aJe suojpijdo ‘jewdoy INdino sa8}4toads
Pl jewuoy
lewdiu JY3Iv3LNI

8w} Indino yoea J4oj paiulJdd 8Q 03 UO}IBWJIOSUL
©|BOS pue BWL} JO JBPEDY © SBSNED an|eA aAtiisod
uojildo Judud uspeay

Jdopesay dIDIUINI

TSUUNLOD QEL ‘©simuayio
‘SUWN| 0D 08 JOj} Sjewdoj S318S 8n|eA aAlirisod
uo3Ido yipLtm UwnN}od
08100 ¥3IDILINI

JUBWaJdUL IUNOD Bul |
ZUipP ¥393INI

3UNoD Bul|
ZU| ¥IDIINI

Jagunu abed
abedu ¥3D3IINI

‘pepiaoud sp Bupbed ou usyy ‘odsz
JO 8Ajlebau 3 "abed uad saul| 40 JBqQuNU S8} $1oads
ebed/sau} |
abed| ¥393INI

3 o Ak K K R A KO K R K K K KR 0K K K K 3k kK 3 K ok Kk ok ok ok ok KOk o 2 K K ok K ok K kK ok Ok Kk K % KKk

JuudxX »}20|Qg UOWWOD I JeLS
3 Ak Ak kK K K K K R K K K K K 8K R K ok 3k ok 3k ko ok ko sk oK Ok K K ok ok K ok ok K %k ok ok K K 5K K K K % ok K %k K K K ok kK K

3udd- j3w 813 3Jels

voooouovo oovoooov

(SO é) 00O o000 vooo oooo

Oooo

ooovoboLoovobooLO

TN INO~OO



80404 uns
( T )unsd ¥3D3IINI

Bel3 A3i1d0(8A pasuas
( T )laasd ¥3HD3IINI

Bel 3 uoitierped Je|os
( T )peud ¥IDIINI

80404 uoow
( T )uooud ¥IDIINI

80403 sdtuowdey
( ¢ )waeyd ¥3IDIUINI

80403 Beup
( T )Beupd ¥3IDIINI

802u04 Apogq (edijuas
( T )ao2d ¥393INI

adJ4oj ouae
( T )ouded H¥IDIINI

apow uo}jebedoud
( z )dodudd ¥393INI
JoJdda @
uotiedbajul B uadns ¢
uotieubBajul eyIIny abunu |
aje|oduajur  O>
aJe suoijdo psuieiqo S| @3eis 9|0L1ysA moy Joy Bely
uoljdo doud

( T )3idoad ¥3IDIINI

ok ok ok o K O K K K R K A K K R K K K K K R OR R R R A Kok Rk Rk K R kR kK kR Rk KRk kR Rk kR Rk kR ok Rk kK
doudxx >20|Q UCWWOD 3}JE1S

k3 ok 2k % K ok 2k oK K A K A ok kA K A K K R K K R kA ok 3 ok K ok ok K 3Kk ko k3 R K K 3K K K K K ok K R K K K K R K R R

doud- j3uw 8t jIJel}S

I 8bed doudxx 986} O} :

00O oo oo oo Ooo (SRS 0o
A ~ -~ 0
N o™ < <

ooo
N ©
NN

QLVLVOLOLOLOLOOLOLO
~
-

ovbobooooooVoOO
rfaMTnO~OoM

v 91 98d




doud- jiw 8|tz pua

doudxx »00|Qq pua

woulp ‘judad ‘*‘unsd *jeasd ‘peud x
‘uoowd ‘wdaeyd ‘Beupd ‘qod ‘oused ‘dodudd ‘idoad /doudxx/ NOWWOD

deys uojileubojiul ul azys dels 3}sabue| saljioads
dais wou
( T )wouip NOISID3d¥d 31an0q

30404 jJusA
( ¢ )iIuaad ¥3In3aINI

oovoboooLoO

ooo

0Oo0o



( 0T )®ut i ¥3IDIINI 99

o =1°1
e vs
suoljdo 3oid 3Lp® O {1
( OT )3ipPd ¥3IHDIINI [4-]
o) (3]
"sSall4 INdU} JUBUBIJIP BABY UBD SBAUND jUBUBIIIQ O oS
‘woJd4 8wod seiep 3ndui B8yl eJsym pajiloads 31 ‘aweu 8ty Indur O (34
L4 ®AUND O 8y
( OC )11 CL*xYILOVEVHO Ly
o 14
‘sdaqunu @suanbas Bujpuodsaduod Jiayi pue sioqwAs uoj O -1/
lenuew y1dSSIQ ©8s‘ S8pPOD |OQWAS JUBUSJIIIP BY) UO |}jeisp BdJow J4od4 O vy
*aAdnd Bulpuodsaadod Jo0j sioquwAs Buiriiold ayy saijytoeds O 5372
8poo |oquAs jo0ld 8AUND O (4’2
( OC )iloqus) Y3IHDILINI (34
el ov
s|sqe|l ou 0 = N o 6€
“*'NZT'N‘'} @ouanbes ayj u} jutod YN AudA8 (8qe| O < N o] 8¢
se-tptZ't @ouanbas ayi uf jujod yiN AudAd@ |8qe| O > N o) LE
‘sjuiod 8AJUND O 9¢
404 s|aqe| Jebeiup jJ0 Asuanbauj 8yl sa|jloads :Aousnbasaj (8gey O Ge
suotido (aget jutod O ve
( OT )ileqelu Y3In3iINI €€
o cE
‘aull ON " wurod yid AdsAe |oquwAs O > ) o) €
‘juiod yoea ybnouy) aul| "SioquwAs ou O = 3 o) fo]>)
-juiod yosea ybnodyy sul "jupod Yy AusAs (oquAsS O < A o} (Y4
% 8n|eA e J04 °“8AJND Buipuodssudod 2 8¢
oy} 404 sioquAs joid 40 Aousnbadui ayi Ajioads : Aouanbaui |oquwAs O LT
S8AJND J0 uojido 8up| o 9z
( OT )uwi d3DIUINI 14
o ve
ZAxpt @indwod 03 J4dpdo U} Apjoexs yojew 3snw 3] “S,pl Joisweued O €C
s,p! Jo3}sweded O f44
( 0Z‘t )swaed) gxd3ILOVIVHO [ X4
o oc
‘ubLts Je||Op J04 paAJdsaJ S| JBjdoeJBYD }1Se{ 8yl -saweu O 6t
o) 8t
8AJND JO4 POSNn 8 ued sJd@idedeyd L 03 dn “sSdweu 8AUND paul jsap Jdasn O L
saweu aA4UND O 9}
( OC )oweud 8x¥310VAVHO St
o) vi
o) €t
30(d 03} S8A4ND jO JaqWNU D FAS
SAJOU Y3IDIINI LE
o Ol
A K K K K oK K K K K K K K oK K A K 3 K K kK K K K ok ok ok ok ok ok oK K 3K K K K 3k K oK K K K K ok K K K K Ok K K Rk Kk ok Kk 2 m
AJODXX 320(|Q UCWWOD 3jJels o 8
AR KK K A A A R K K K R A A R K K A K R K AR kK Kk K R Rk kR K Kk Rk R kKR Kk Kk Rk Rk kkkkokk kR kk Rk O L
e 9
o) [}
o 14
o €
AJOb- Jw B4 3uelS O Z
o 3

| abed Auobxx 986t Ol:vi 91 d°8@




AJOb " Jiw 3Lt pus

AUDbxX ¥oo|q pud

ZAXpl ‘zAJuD ‘@zisd ‘uedsy ‘daisy ‘Sui (X ‘Iiped ‘ x
a1t3M ‘ioqusy ‘(agelu ‘MJwi ‘swdaedy .m&mtx ‘SAUDU /AuDbXxx/ NOWWOD

swdaedy siage| 8yl 3103|Jod ¥S8Y}
BAJND yoea 03} Huipuodsaduod suaiaweded JO S8dLPUL
! sp} Jajysweded

( 0T't )zAxp: ¥3IDIINI

30(d JUBJJUND U} PBUBP}SUOD SBAJUND SO S3D}PpU}
spi SaA4no 3jod
( 0T )zA4d ¥3IDIINI

‘s|loquAs jold 8y3} 30 8zis a8y} 8yl sal4)oads
@z1s |oquAs 3o0|d
( oz )®zisd v3y

(puadsp 3unod Jo Bwi3) ueds awil pusa pue uibaq
pus‘uibaq
( Oz't )uedsy v3y

S3UNOD 8sSn 8S|® ‘SPuoDds BWL} Ul 8sSn uayl O < daisy II
‘OWw}} 9sSeq woJdy Spucdas se paljioads ade sswi| -9zZ)s dais pue ‘pud
‘urbaqg‘ "@° | BAUND JOj [BAJBIUL 30(d BY} SALIlDads : |BAUSIUL BAUND
8zis deas
( Oz )deisy v3y

ysep jop pauteyd

10p pauteyd

yseg

3oa

pa3osuuod

I 8Jde uolidg "8@AJund Joj uotido adAy} sui| 8y} salJioads
8poo adAy aul |

OraNm«e

oovooLvooo

oOo0o vooo

0Oo0oO (SN 4]

oo0o0LoO

oooLooooLvLoOO



3UNOD 3}Xau O 95

u3Ixubx Y3IDIINI =11

] 14°]

o] €8

junocs pua 2 ZS

pusuby ¥3IDILINI (3]

o] (o]°]

o (514

IUNOD jJe}s D 234

Baquby ¥Y3DIINI Ly

o] 14

) 14

e} |8p IUNOD 2 vy

uiapb) ¥3D3IINI 1544

o (44

o %4

saweu 3}iun wued 2 ov

( € )31unbx ZxJ3ILOVYVHD 6E
o 8€

o] LE

sJoi1dey @|eds wded O og

( € )1edosbxy v3y °1)

o 14

o €€

$185440 wued O FA

( € )3esoby v3d (X
o) oe

o 6¢

fe|s xew/uirw waed o 8¢

( £ )xwdbX ¥3IDIINI LT
o 9¢

e [*14

xew/uiw wded O ve

. ( £€'C )xwwbx vy €T
o [44

o (X4

sasipur ejep wded O [oY4

( € )ieptX ¥3IDIUINI 61
o 8t

el Lt

spL awedy wued O 94

( € )P p*x¥dILOVIVHO Si
2 vi

o 43

pL ®1lt4 usddnd O [43

140 d39DILINI [ 33

ok A Aok kK 2K oK Ak K K K e kK R ok kR kK ok ok R KK KK R Rk Kk kKR KRR KR KKK KKk Rk kR Kk kKRR KK
JNnobxx »200|Qq uocwwod juels
o 3% 3k 3 ok 3K oKk 3 3 3 ok ok o %k 3k 2K K oKk R 2k % K ok K K K oK K oK Ak %k 3 ok ok ok K 3k K ok ok K K K K K K Ok kK ok K 3K ok 3k ok oK & Xk K &

Jnob - 43w 8|14 3uels

OLODOOLOLOOOLOLOUO
~NO"ROONROO

I ebed unobxx 9861 Ol :¥i 94 28Q




Ajuo pajipaun jold sod
snie}s 3}ipa suoub) oJaz
ALuo saujod pajipe 3oid Gau

{8AUND u0j uot3ldo 3 ips sajtJ)oads
1ovoed o/} 814
( 05 )doibx ¥393LNI

Ajuo ps3paun joid sod
sn3e3}s 3 Lpa aJoubi ouaz
Afuo sjuiod pajtps 3oid Bau
18AJND JOj uotido 31PD sat4iLoads
ety 31pa
31pabx ¥3IDIINI

pPax3o8yd 30U BJue sp| awedy jeyl S3j3edipui an|eA aAlyisod
Be|j pL aweds
Llewdd JIDIINI

pPJ4028Jd JUBJIJND
o8uby ¥39DIINI

owLy 3Ixau
33xub> NOISIO3dd 3718Nn0d

Bwt) pus
puaiby NOISID3dd 318n0a

WLy juels
faqgib) NOISID3Yd 318n0A

e} |8p awiy
w—wUUx NOISIO3dd 3718n0A

SUOCLSN|DUl jJusJdJdnd
EJINODY ¥IDIINI

suoisn|ouL e3ol
£303bY ¥39IINI

JUNCO jUusdLUND
uJnoby ¥3DILINI

IUNOD (e3o}
uloiby A3IDIINI

VboobooLwO ooooLvoLo

000 000 oov (6] 00 Voo Oovo oovo

[N 4]

00

chi




2 €Tt
Jnob - jiw Bty pusa o rAAY

] LZh

2 0zt

2 6t}

JnNobxx »o0|q puad o gt

2 Lb}

doiby x 9t

‘3i1paby ‘|iewas ‘O8uby ‘3Ixuby ‘puaibxn ‘Geqiby ‘3|epby ”mgsocx * St
‘1303b% ‘uuanoby ‘ujolby ‘ujixuby ‘puauby ‘Bequby ‘uiespbi ‘3Iiunby x vii
‘leosby ‘3jesoby ‘xwdby ‘xwwbx ‘3epid ‘pix ‘14D /JnObXX/ NOWWOD €4}

g abed Jnobxx 9861 Ol :pI 9} 2ea

-




usbb- J3w a1 4 pua

uabbxx Yoo|1q pud

83 1YIs x

‘wipu ‘jundod ‘dndadb ‘dnapdb ‘{As|db ‘Aepdb Juebbxx/ NOWWOD

Iubey |oquiAs paepuels
831 1yis vy

T St Wipu 3} |heyap ayly
0>L30 JusdudnNd JO UoLsSUBsWLIpP
, wipu ¥3IODIUINI

3lun dodsip
jundod ¥39D31INI

UOL31BZ} |RIILUL FIUN JOJJd
dnuyadb ¥3D3INI

uojpjezi|el3ilul ddjA8p
dnapdb ¥393INI

30id jJo |8A8|
LA9|db ¥3D3INI

301d 403 80}1AS8p
Aepdb yx¥3ILOVAVHO

KA K AR KK Kk K K K K K K K ok K KK K Kk K 2K K K K 3K K K ok ok K oK ok ok 2k K K ok ok 3 K K 3k 3 ok ok oK K 3k K K oK K K ok K

usbbxx »00|q uowwod 3jJels

X K K K K K K K K ok K K K K K K K K K oK K K K K 2k 3K 3k kK K 3K Kk o ok koK Kk K K K K R K K K kR K K K ok ok Ok ok K ok

uebb - jiw 8114 3Jels

Ooooooo

0o 8] oo (e oovo Voo oo

&

ooLvoLooLOLOOOLO

—FTNMOSIINON~NOO




jalb 3w 8ty pus

3qQbxx ¥o01q pus

Baixdl /3qlbxx/ NOWWOD

J4943nq puaba|
( ol )YBaxdi ¥3IDIINI

ok o ok K ok ok 3k ok A 3k ok Ak %k ok K Ok K ok K K o ok K ok k3K K ok ok ko ak K ok e K ok ok 3k ok Kk kK ok ok ok Ok K K ok K A 3k ok KK R
3qbxx %00|gQ UOCWWOD }de3}S
A 3 ok Ak ok o dk 3k kK ok ok 2k 2k ok o Ak o K K kK 3K 2K K K oK 3 K K Xk 2k %k 3k K ok Ok K ok 3K K kK K K K K ok Xk K X K K ok ok %k ok

Jqib 4w a1y juels

I abed 3qibxx 9861 Ot:

oovoooLooo
o
-

&]
<
-

00
3]
-~

Voo LOOVOLOOO
—TNOYHONOO

vk 91 938@




( 1T )3issiod vay

‘) S} ®ieds 3j|nejep 8yl "itun Aey

Ja2d s3jun |eudsiu} se sudlaweded U0 JOIDES B BOS BY} SO IO
sJojoey 8

( +T )®1e08d V3N

‘ubis ue||op J4OjF PBAU

S| Jajdeueyd 3}se| ay) ‘sweud J4oj POSN 8Q URD SJdldoBJURYD L O
"ALUO 3WIL 403 pBAUdsad s} (jg)dweud ‘saweu dJajaweded paulisp J
saueu uajawe

( T )eweud 8x¥3LDOVAVHO

sJuajaweded J40j SOWEU S} iun BY} S3L 1O
ssweu sj

( +Z )s3tund Z1*¥310VAVHD

yojew 3oexa ISNW B|}J WOJS pi Bwedy os|a
‘pe@ijold s} aweus eyl
40 puOM BW}} 3yl pue paunsse s$i dajrsweded JdYyIO0 3y} J0 adA:
awedy 8yl ‘SAUND B AQ POOUSUDIBJ UBUM "PJUED PLLM PUOM BWi} ,SW}3,
‘SOWeds [[e JUBPISUOD PpUBD PLLIM Liidé,
:9de suolido (e}
‘Jy9jweded ayl Buiuielqo up pasn aq (L iM adA) awedy paylsroeds ayl
aweui Ajug ‘uelsweded ayi 03 HBUlpuodsaddod adAy swedjl @yl S8t Fto
S,pt Bw
( +Z )PHId pxYILOVHVHD

‘048z 03} 318Ss S| pue
404 PRAUBSSJ S| (lZ)pJomd “sBpLS8J ejep (enjdoe ayl aJdaym st s
pJoM elep 0} X

( 1T )pdJomd ¥y3DIINI

san|eA xew 31e unwl ew moiag siujod joid‘unuixew asoqe sjutod 3Lwo

S9NleA Utw e unwilitw Mmo|aq siuiod jo|d‘unuiuilw aAoge sjutod yiwo
sjujod afued 3no (e Fiwo

»o8ays ou

“S8N|BA |BWBJIX® 3B an|eA abued 3no 310|d

‘Jd@joweded Sy} 9|eDS 10U SOOP S| BOSY "AlUO @|EOSY UL pasn
(9Je suoLidg CxXwwA ‘xwwx AQ paisioads san|ea
3suiebe padedwoo st pPaldoeJlIgNs 3185340 YiiM udisweded pe|eos
rdajaweded 404 pdswJojudd S| YOOYD XBW/ULW JBYIBUYM SBL 41D
suolido xew/

( 1T )Brixud ¥3D3INI

3K K K kK kK K K K K K R K K K 3K K 3k K kK ok K ok 2k ak ok K ok 3 oK ok ok 3k 3k 3k ok oK ok K ok ok %k ok K Ok R K K

wudbxx »001q uowwod 3
K K K R K OK XK K K b K Ok ok K Kk ke ke ok ki K K K K kK R ok ok K K K K K 3K Ok K K ok ok ok 3 K 3k K K XK

wuadb - 33w 8113 3

dsip
ads

©os

a2sodJ
3 dn
asn
Jed

ods
tun

oads

Yim
ods

edj

ouw 3
tyl
pul

€-

NI

rl

0

I

4

oYy

ayl
ads
upw

* kK ok
Jels
* kKK

Jdels

ooovo Ooooo

oo

OooLo ooovooooLoLOLYO

voooLvoLbLbOLOLLOLOLOLYL

Cooo0ooLoOLOLOLOO

~NMTHO~OO




o oL

wudb- 33w @134 pus 2 69

o 89

o LY

o 99

wudbxx »3o0|q pu® O 59

2 1 4°]

39sjod ‘@|eosd ‘sweud ‘siiund ‘piid ‘puaomd ‘B ixwd Jwadbxx/ NOWWOD €9
o] [4:]

1983440 8yy o3 O 19

BaALlIE(8d 3G PLNOYS SNy} pue paAcwad S| 3185340 ayl Jairje parxdayd ade 2 09
xew/ujw jeyi aiou -sjeosd AQq paulwdslap sijun syl ui patjioeads o 6G
-Ae|dsip @J40jag Jajaweded wody4 pelidoedigns St eyl aniea D 86

3@sijo O LS

¢ 9bed wudbxx 986F O} :¥} 94 230Q




xdud - 3w 313 pus

Xduuxx 3»001Q pua
yeydie ‘3nispd ‘odud ‘Odudy /xduuxx/ NOWWOD

uot ezt (efiiut uodn pajindwod ‘yidea jo a|bue unoy aseq
: abue unoy sseq

mwsn_m NOISIO3dd 3718n0a
PUODBS /SPUODBS U} BSeaJdU} In - 1@ jJ0 83ed =(Z)iIniepd
SpuUODds Ut In - 3@ =(|)iIn3}8po

awl |BSJBAIUN pue Bwi} S|Jawsyde useamiaq 318S440 Ssaljloeds
39S340 38
INISPO NOISIO3Ad 3I8Nn0a

pasn indu; as|8e

k< (+'1)odud )sqe 34 weubBoud AQq paindwod

‘8wl 9seq e XiJdiew uoljewdoisuedl QGW O} 3}Ep 4O BaNnu}
XlJdiew dud

( €' )odud NOISID3I¥4 378N0A

‘paJoysue s} xjJdiew dud aseq
243l Yoiym e Bw}i3l 9seq wWoJj) SPUODIBS U} BWL} S8t 4109ds
awtl dud
odudl NOISIO3Idd 318N0d

3 3 2 K K oK 3k KOk K K kK K K K K K K K oK K K Kk K K K K K R K K K K 3k %k K K K 3K K K K 3k K K K kK K KK oK K K

xdudxx »00{Q UOCWWOD lJeis
ok KKk K K K K K K K K KR KR K K KK K K K KK K K K ok K ok o oK o K K ok K oK oK o 3 oK 6 K ok K oK o K

xdud - jiw St }dJels

oovoooO oovoovooO oovo sooovooo

Oooo

OovoboobooOoovVOLYO

rFNMOTHNO~OO



isdu-jiw 8t4 pua

}sduxx o019 pu8s
Buejue ‘(143N0 ‘LUl /3sduxx/ NOWWOD
sueiped Ufp A4lua Jeped 4oy 3|Bue euuaiue

a|bue euusiue
Buejue NOISID3Add 3719n0A

sweu a(}4 sqo Indino
L+43INO TLxYJLOVYVHO

auweu ajij sqo indui
113Ul TL+YILOVHVHI

6 3 o o K K oK KK K A O K o ok ok K K K R KK kK K K Kk K K K ok kK K %00k 3k KOk K R Kk R K OK R X kK
3sduxx %00|Qq UOWWOD 3}Jeis
2K K K 3K Kk K kK K K oKk oK K K K H A A R R AR o Ok K KK oK o ak k ak k k o ok ok ok 3 K ok A K R K K OK Rk ok

3sdu-jjw 8114 aeys

I 8bed isduxx 986} Of:

oo ooo oooooooO
4] N ~

Qoo
™
-~

vovoooovooLoO
NN O~O0OO

vi 91 9ad




AODS " j3uw | }J4 pua

AODSXX %00|q pua
uodUS ‘AODAJ ‘3do} /AODSXX/ NOWWOD

"THxxU AQ uoous Buipuodseuadod 8yy A|diilnu ‘u 3O JC3DEY
e Ag Joudd sbuedumop By} 8seaddu} o] "31QUo Juad ajels dAile(8d
8y} u} abueuumop w Oz O Ajujelrusdun ue 03} SPUOdSaJUU0D 6-8ZIV9°
40 8njea B "311quo Jad ajel}s aseq a8yl up abueuaumop w O0p 40
Ajutejusdsun ue 0} SpUOdSBUUOD Ex*DBS/TxxWl L-O8Y95°Z JO enlea e
uotLjeindwod @siou 83e3s 3yl Ul SIURISUOD
( T )uodus NOISIDO3¥d 319N04

*93elsS 9AL3e|dd BY]) JOj 3du'|JBAOD
A3100(®A ‘uol3isod |RI3IUL BYL St (T°)°'1)A0DAJ  -"83elS aseq
B8y} JOj Bdue|JIRAOD A} 1D0|8A ‘uotitsod ayil st (L'L'1)AODAU
s@oue | JdeA0d A} t00|19A ‘uoiiisod
( 2°'9‘9 )AODAU NOISIDIAdA 3I18N0A

(sinduy Jues 03 ue| WIS ) Bwedy |ejjdaul 3abuel ayl 03 pajuadajiad

St 8adueldenod MAN 3ebBuel 3ndul ayj eyl saxeolputl O = dot
‘awedy 83euULpJOOD MAN 931B}S 8seq 8y} 03} paduadsad
S| 8due}deAaod MAN eBdel Indup eyl eyl seiesdipul | = 3doy}
MAN S8odouelJdeAod 83e3s uo uolido indui
3dot ¥IDIINI

3k K ko KO o K ok ok K O ok K K ok ok K K K ok K K K K K 3 ok ok ok 3 ok ok ko ok ok K K ok K K ok ok K ok ok KOk kR

ADOSXX %2010 UOWWOD 3} uelS
A K K K K OR OK oK K K K 3K K K K K ko kK K K K K ok o K oK oK oK K 3K K 3k ko ok ok % K K o KOk K K K K ok oK K K K

AODS " 43W Bt juelS

OoooLoLoO ooovoo OOUVOLOLOLOOL VOOLOLOOLOLYD

sbovuvoLvbooOOLOLOLO

FANOSTNO~OO



juast

2 ERY

*ANIR L

sgb ‘qQosd ‘guss| ‘gudst ‘' «x

‘deped}l ‘SBOD} ‘uesxew ‘sgoxew /uasxx/ NOWWOD

JOSUBS 03} QGW Suoluddienb 8pniiiie JOsSulss
( L'v )sab NOISID3dd 318noq

S}88340 J4OSuas
( L't )qosd NOISIO3dd4 318N0OA

Pl JOSUS BJIXB PJE
guast AY3IDIINI

P} JOSUBS BJIXd puy
cussi ¥IDIINI

PI JOSUSS BJUIXB 3}S}
jusst ¥IDIAINI

pI J®Xded} dJeis z
Z3J43} 43IODIIUNI

pL Jdoxoeu3 Jeis A
Axuit ¥3IDIUNI

pL Jeped SNOASpPUdJ
Jepedt ¥3DILINI

pL seoo
Seod| ¥YIDIUINI

S40OSU@S JO Jaqunu wnuw}xew
uasxew ¥IDILINI

SQO 40 JaguNU WNW|Xxew
sgoxew ¥Y¥IODIINI

ok K kK ok ok K ok ok ok ok 3 K K 3K ok ok K K Rk kK K ok ok K K 3 K K K K K K ok ok ok kK Ok K K K K K K KOk K K K K KK

UBSXX 3D0|Q UOCWWOD 3}Je}s

2 ok A K K K K o K K Ok ok K Ak K K 3k 3k oK K ok oK ok Kk ok kA R 2 K kK 3K 3R RO 3k K K K K K K K K Ok K ok Xk kK ok ok ok K Ok K

uss- jjuw 8t raels

| @bed uasxx 9861 Ot

(6] 000
(2] 3
<t in

0OoVo
v
<

00
[3\)
<

oo 000 (SRS 4] [¢]
- N 10 o2} [v]
(9 N9 N (4] m

Voo
~
-

0Oo0o
™
-

ooooLooLoboLobLOLOO
rfNMYLEnoO~ao O

‘vE 94 9aa




uUss - JiWw o1} 4 pud

U3SXX >20|q pua

ooobooLooLO



Jopesay jJo yibus| o 95

Buiy ¥3IDILINI =11

o 14°]

Jepeay U} 8ZiS pJ0ds4 JO x8puf 2 €S

yibua| uspedy O FA-1

PLZS YIHILINI (34}

0s

ULAL 483 tQuo ut 3ebuey Lt 6V
MAN U483} }quo u} 3abue; -1} 8v
@1e1s 8A}Ie|8d OGw 3abuey St LY
@3eis Ogw 3iabues vi 214

speAdaiu} Bupxoedl ut jou eiep = O

(3Lhejop) s|eAdaiu} Bujrioedlr uj eiep = | vy

(peaisuil o4ui Ino doup eyep 404 pasn) Geiy uoiie|nuts €t 34’2
ailed abued pue abued f48 Y

196ue]l 03 sejed pue 8|bBue oo} W %%

ajed apniiiie 48y iquo o]} oy

uotuduaienb QOgw 483 quo 6
XlJiew apniiiie QG Juaitquo 8
MAN 03} sa|bue Jaine 433 }lque L
MAN }8bde}l ul 483 Llquo 9
Ula| 3I8buey ul Jaiiquo S
8jel}s QOgw Ja83tquo 14
Bawi} pase|a punodb €
jwb oow C
Jwb Jua31quo !

aJe suoljdo

Aeldsip 03 sdnoub usisweded saljioads an|en aAtitsod

VoovovboOoOLOLOLOLODLOOLLOOLOOLOOUOLO
o
()

sBejs4 dnoub Aeidsip 8¢
( oz )Bds ¥3IDIINI Lz
o 9¢C
Jaqunu UOLtSiAdd Ad o (¥4
uu scsusnbas j0 jdels bs=uu o] ve
aosuanbas 1S4t JO j4elS bs=10 o) €T
@|t4 UO @dusanbas auo Ajuo bs=00 o] FAA
aJaym Beyy aosuanbes 4S o) (%4
ade} Uo 8ii4 3ISJI4 JOJ JBqWNU BdUBNbas Bulidels bs e} [oY4
Jaqunu 3ybi |4 uj o 6t

aJdaym ,Auisbsuy, sue sS3uU8IUO0D D 8t

‘a4 onpoud ysea 0} anbiun sduanbas Jaljiiuspi dJsdideueyo 3ybie o Lt
p} 8aousnbas ait4 O -3

bas gx4310VAVHO G}

o vi

Jopesay jdp u} abfessaw Dpuaualb o [>¥0

obessaw opJauab o FA!

Bswb Op*4ILOVIVHO (e

o Ot

3k ok ok 3k 3 K % % ok oK 2K K % d K 3 K oKk ok ok 3K ok oKk ok Ak Kk 3k ok ok ok ok Ak K Kk K R OK K R KK K Rk Rk Rk Rk Kk K kR KRR kR kK o] m
wJddsxx »00|Q UCWWOD 3jJels O 8

ok 3 ok 2k 3 ok K oK K A kK K % ok 3 3 K Ak K ok K ok ok ak K K 3K K 3K K 3 % R K K K K K K K K K Kk ok ok K %k K KOk K K K K K Ok e L
2 9

e S

o v

o €

wuds - j3w 8} 4 3ueIS O 4

o) 3

| abed wudsxx 9861 OF ¥l 91 23Q




wuads " j3w a4 pus

wuadsxx 3yod01q pua

jnqiep ‘301p ‘Buiy ‘pizs ‘Bds ‘bas ‘Bswb swadsxx/ NOWWOD
ade} oeAjun Buljeaud Joj pasn Juasing Tiep
Jdaj3ing eyep

( T )inqiep v3y

JBWJIOJ PJODSJ AJBUO}IDIP
pJ0o8d AdBUCLIDIP

( € )i3otp 1vay

JBpeay U} spJdom Jsbajiul JO Jdaqunu

OooocoLovoL

oo

0o



wids- 43w 8iLd pud

widsxx >201Qq pud
aw|3yds ‘(oids ‘bauid Juidsxx/ NOWWOD

Wi} 9seq 80ULS SPUODSS Se Sawii julud |etdeds j0 BLqel
sawl} |ejoads

( Oc )swiids NOISIO3Id¥d 318n0A

peiujud S1 B8wl} (ejdads Uosiym Uiyl lm adueds|ol
8oueJda |0}

loids NOISIO3dd 3719n00Q

Aouanbauj juiuad (eujwou
Acuanbaudj julud

baujd NOISID3dd 318N0QA

o ok K o o KK R K K o o oK K K K K K 0K 330K K K K KK K K K K K K K K K R K K K K KR KOk
widsxx X20{Qq UCWWOD 3}Je}s

3 3 ok 3 ok K ok K ok ok oK K A 2k ok A e 3 AR R Ak Ak o ok 3 oK ko ok Kok ok R Ok K K kK Kk kR K ok ok i 3k ok ok ok Xk ok ok ok

wids-jiw 3|t} jdJeis

I @bed widsxx 9861 O}

VDOV VOLOLO LOLL VOLOLOOVO
© ~ - ~
-~ - o™~ o™

ooocoOooLOLOVLOLOO
~aMmMTnO~OO,

v+ 91 98aQ




uns-jiw B3 puad

unsxx %oo|q pus

qLea ‘xXniix =

‘dea) ‘uns)} ‘puosu ‘QUNSAJ ‘QuUNS) ‘unsipP ‘unsnuw \CDwXX\ NOWWO0D

opaqle yiJes
opaqie
aLtea) NOISID3dd 3718N0Qa

xNni4 JeLos
xni
XN13X NOISIO3dd 3Ignoa

IUBISUOD UOL3108( 484 YjJea
308|484 Yyjdes
Jead) NOISIO3dd 371an0d

ne | jo @duUe3sSip e 3B 2aJdyds UC 80403} JB|OS
90403 J4ejO0S ne |

uns)3 NOISIO3dd 3718n04

SiJowayda wouy
93'ls uns uotje|odualu} Ul pasn sjuiod JO JuBqUNU S3| 4| Dads
Japdo duiu} uns

PJ0OSU ¥IHIINI

SlJ2Wwaya uns ayi
@jeuauab 01 pasn uns 031 8Al3IR(8d4 YIded JO 81BIS OSW
@je3}s uns jluy

( 9 )ounsAad NDISIO3dd 3I18N0QA

W3} 8seq aduUlsS BwW)} Se QUNSAJ jO De) awil sat$idads
|wi3 aseq uns

Oounsi NOISID3dd 3718n04

Siuauwayda uns jo siujod 8A}3INDBSUOD UBBMIBY BwL] Sl 4ioads
deis swl3} yds uns
UuNnsS3ip NDOISIDO3add I18N0Q

Jojaswedued (euoiieliAeull uns
o nw s,uns

unsnw NOISIO3dd 3719n0d
ok ok ok K K KRR K KK K KK K oK K HOR K K K K K o oK oK K K o oK K K oK o K K K K K K K K K K

UunNsSxx D0 |Qq uowwod 3jJels
3 K K K K K K ok ok o ok ok ok K K 3K K ok K K 3 K ok ok K K % K K K % K % oK K oK K K 3K K K 3 K X K % K K K KK K

uns " jiw 3| tLt4 jdJels

voooooO

oo0oo Voo oooo 0Dooo oo oo 000 oo

0Ooo

ovoLvoLoboLoLOLOLOUOO

TNOTO~NOO




o2 LS

¢ abed unsxx 986} Ol :¥i 91 28a




tgAas 43w a3ty pus

LOASXX >20|q pua
Q3qgAs ‘gasd /1QAsSxX/ NOWWOD

} ®{i4 JOJ BjQe} selq
( ¢'01°'8 )diqgAas NOISID3dd 318nca

} 8113 J4oy Be|s seiq
( ¢ )aasd ¥3In3iNI
0K R AR K K K R K K K K K K 3 ok 3k K Ak 2k K 2k K oK oK oK K K 3K K XK 3K 3K K oK K K K K 3K ok K 3K 3K K K %k K %k 3K 3k ok K K K Kk K Kk

FAASXX D0{Q UOCWWOD }Je}s
o K oK K KK K K K KK KK o K K K K KK K K K oK K oK K K K K oK K oK K K ok K K oK ok K o K K KK K

LAQAS " 33w 3113 jdels

(6] oo0o CoOoo0oOoOLOLO

[N 8)

vooovoovoLvooLvoOLUL

raNOSTHON~NTOO




o  6€

OWil 43w Bt pUs O 8E

o LE

2 9¢g

2 &g

JWLIXX ®O0|{q puUa 2 vE

2 g€

WNUDAD ‘1ep3iqd ‘1epwil ‘PLMeMS ‘wiidwd /owtixx/ NOWWOD (41

2 LE

o 0¢

SPJY0OdJ uspeay 300 uo chmeQ pPJ0OO8d Jddpeay JO0 Jojediputl 8yl o) 60
wNUOAD ¥IDILNI 8¢

2 (Le

o 9c

300 WoJuj eljep swiy o) G

( 9} )3epiqu V3 ve

2 €z

o zz

300 Wodj elep awtL} o] \C

( 2°00T )3iepwirir vy 0oc¢

2 6l

2 8l

pisuw S|y JO3 Mma)3s Jadoud 84yl J0 UOL3edo| pJdodad elep 8yly sajediput o] L
( 00T )PiMdYS YIDIIUNI 91

I -1

2 P

MOp 9y3 woudj U@#DQEOO 9q 0} st Copv—mOQ Aeude SIYY Yitm o] [543
OC,UCOQWQLLOU pPisw 94l Yiim pajeldosSse awll ayy Jdsyiaym sajedipul o] cl
( 00T )wi3idwd YIHDIINI (Y

ko K K K oK K K ok oK K K K K o ok 3 oK koK 3K K K oK 3 oK kK ok ok ok ok 3k ok ok %k ok 3k 3k 3 K 3 K K K K oK 3 K K K K K K K kK
DWW IXX YD0|Q UOWWOD }Je3s
o Kk 3 3K K K KK K KR oK K o K K R K Kk K K 3 K K K K oK 3K K oK K K ko ok oK K koK K K oK ok K K K K K

Owtiy- jiw sty yJdeys

voooooLobooLoLOO
TNOTHONOO

+ afed owiixx 9864 Ol:vl 91 298Q




Suwi3 jiw 8Lt pus

BW|IXX X¥201Q pu@

aseql «

‘leApua ‘idopus ‘ey|ap ‘pusl ‘uibeqi ‘seiep ‘siep /awlixx/ NOWWOD

swLy) 8seq
@seqi} NOISIO3dd 3719n0a

UoijeBUWUB} JO4 BNLEBA
LA wda)
LeApud NOISIO3dd 378n0a

uotL 3do uoljieutwJdal
3do wuaj
ldopus ¥3IODIINI

deis awii
days awl}
el i18p NOISIO3Idyd 3IN18n0a

BWi} 8Seq 8oUlS SPUODBS < Buwi} pu@
awt) pua
pual} NOISIO3dd 31gnoa

SWl) 8seq 8ouUlS Spucoas se awl} uibaq
awt3 Baq
c_mmnu NOISIO33d 378n0a

@3ep oseq Ul Spuoses
28s eseq
salep NOISIO3dd 3718N0a

PUOD8S ‘B3nUiW dNoY ‘ Aep ‘yiuow‘ yeak aiep aseq

ajep aseq
( & )®31ep A3IDIINI

3 3 K A K K K A ok K K kK ok K K A K oK 3K ok 3 0K K K ok ak ok Ak ok K kK ok K ok 3k K ok K K o oK K K % K K %k Kk K K ok K kK K K

BW|}XX }O0|Q UOWWOD }Jels

oK 3 ok ok ke ok ok ok ok 3 K K R KR K K K ok ok oK K K 3k K kK 3 ok ok K K oKk ok K K kK K ok ok 3 ok ok 2k ok ok K ok 3k K K ok K ok K K ok

|wt3 JIw 8its jJels

ooooooLoO

(4] Ooo oo0o 00 000 [ O] oovo oo

0o

oovbovobovbooLvoLOO

~TNOYO~OO




. 430 33411 JO BWL} O 98

34113 NOISID3dd 3718N0A =11

o 1 4%

] €S

Jo3oey awiy 6/s O FA-]

Bsip NOISIO3d¥d 318N0A- LS

o] 0s

o 6V

ajep ue} n[ eseq punoub o 8y

Bplg NOISID3dd 3I18Nn04 VA4

o] 9y

] Sy

@jep uei (nf aseq aliinys o2 v

spfq NOISID3dd 3718n0a 47

] (44

At leudaiu} spuooas 2 (%7

03} PBIJBAUOD SiI 8NnieA Sy} " |eujwdal ayi ol pade|dsip aue jeyy o ov
sofessall SNBSS USOMIBQ S8INULW JO JudQWNU dY} SsSB4 jideds o 6€

(ujw) Asuanbauy Adewwns O 8¢

asde |} NOISIO3dd 3718n0a LE

e 9€

-adey 8y} 404 el 8P AQ pajjtoads jeyy se Adusnbeuay o GE

awes 9yl 1€ S} YOLUyM juidd 8ydsi joudiw 3yl Se awes 8y} ouU S} SLYy 9 ve
*SPJ029U JO SWJd} Ul }tun julud 03 jutud jo Adousnbeuy seijideds o £¢
baus 3jutud D84 eb o Ze

bauajeb ¥3931NI LE

. o (011

(93ep @seq wouj 31833430) airepip Aq patjioads O 62

se sejq jo Be} aw(3i=qi o) :14

dwil 8133INYs = 318 e LT

|auwiy} punoub = 36 o) [=YA

|usym o Se

(a3-31s)x(Z)setqip + (1)setqip + 3s = 3B ° ve

AQ uaalb s} O £

3}19S440 8y} °"se|lq 8wl V1IINYS/O0W J04 |IBJ }JlJp pue seilq swii O tAA
83ed pue seLq 2wty 2 (W4

( Z )selLqip NDISIO3dd 3718n0q [oT4

e 6}

@jed pue 2 81

seitq saj41o00ds selqip SWyYpwA se selq Bwil 8(3INYS/Od0W Jo 8iep 2 Lt
8}ep selq awiy 2 9l

( 9 )31epip ¥3IDILINI St

o vi

sSWypwA se aiep yosuney 2 €l

ajep ydune| O FA

( 9 )331ep| ¥IDILNI L

3K K 3 3 o oKk oK ok ok ok ok K K K o ok kK A K R ok 3k ok K K K A K K K R K Kk ok kK R OKOK K OR K KOk KOk K Rk
3303XX »¥O0|Qq ucCwWwWod 3jJdels
I I RS R S

34037 J3w 3 t4 }de3S

vbovoovoLvoooLoLoO
~TaNOQTHON~NOO

I abed 3Jjoixx 9861 Li:vl 91 28Q




33037 43W B4 pud

$301XX %o0|Q pud

aigeip ‘uiqdy ‘adey ‘@AlJup ‘31313 ‘Osip * x
Opfa ‘spfq ‘esdeii ‘bauyeb ‘seiqyp ‘si3epip ‘@3epl /4301XX/ NOWWOD

a|qe} SteAdaiu} awti inodoup eiep
@1qe} 1nodoup erep
( 2°05 )@Lge3p NOISIO3dad 318n0a

paonpoud st B|t4 Adeulq dy uayl O < utqdy 44
o134 Adeuiq dy
uiqdy ¥3IDIINI

paonpodd s} adej deAjun O < adey 44
uotlido adey
adel »3IHIUINI

aAlJp adex
SALJP Y¥IDIINI

0090 oo 0o OooooLoOO

oo



o ve
S103 43w B}tJ puUs 2 €€
o 4>
o] €
o (o]
S|O3}XX %o0|qQ pud 9 6¢C
o] 8¢
103 ‘1O3AU} ‘} 103D ‘03D /S|0IXX/ NOWWOD LT
o 9Z
o 14
uns J0J BOUBUB|0} JOJu® O ve
1O} NOISIO3dd 318Nn0ad €C
e (44
e (X4
8JUBJUB |0} UOLSJBAUL X}jdJdiew O Y4
{O3AU} NOISIOFdd 318N00a 61
o] 8
e Li
aoueua 0} 8duabuaAuod o2 9l
103D NOISIO3I¥d 318nod Sl
o 14}
o €l
aoueJda |0} 92UabUBAUOD D Zi
1030 NOISIDO3dd 318Nn0a (43
e ot
3k % ok K ok ok o o ok K R ok K ok K K K ok o ok ok ok ok ok ok kK K K K K ok ok K K 3k K K 3k K K ok kK K K K Ok KK K Kk Kk ¥ o) m
S101IXX Y20|Q UOCWWOD 3}Je3}s 2 8
A o A K K KK K K K K A K K K K A A K oK K 3K e ok 2K K o 3R K K oK ok ko K K o K K oK A K K K K K R K K K R R R R Rk O L
e/ 9
o ]
o 14
o €
S|O} " J3w Bt} 3J4elSs O [4
o 3

I obed s|03xx 9864 i+:¥I 94 08Q




SAsSn- j3w 3|13 pua
sAsSnNxxX »200|Qq pua
Z|osn ‘Z|dsu ‘3}8Asn ‘ujlsAsn ‘xasAsu ‘xa8sAsn /sASnxX/ NOWWOD
(3Lnejap o8s) auwil b
(3Lnejap ueiped) a|bue €
(31nejop udeidw) yibusy I

oJe s|leyap
1iun payjioads dad s}un feUJDIU} SB SJo30'4 9|BOS
sJuoj}oe4 a|eos
( S'0OF )Zziosn NOISID3dd 378n0q

*s3iun 4o
wa3sAs yoea U} sSJo0j3oey D|eDS 3Y} JOJ Saweu paIlJioads Jesn
saweu 4030ey 3|lEDS
( S°Ol )Z|DSU p*YILOVIVHO

wa3sAs jiun Buipuodsaddoo Joj uoiieLADJIQgE polLjLoads Josn
saweu wajisAs jLun

( G )isAsn pxYILOVAVHOD

Uiim andut ajens 03} waisAs 1iun JO pi
- Pt weisAs jitun indui
utsAsn ¥3IHIINI

Swa3sAs 3i1un Indino Jo ou
x8sSAsu ¥3IDILINI

s3ilun joO0 waisAs Bulpuodsaddod
AQ pajeds 29 03 S} jUlJdd jey} SIIEDIpU} BanieA oAl3isod
sBe|J a|eos Aeidstp
( 6§ )x3sAsn ¥3HDILINI

0k N K K K K R K R 2K KR ok KK K Kk ok ok ok R o o ok ok K K K K K ok ok ok ok K 3 ok ok K K 3 3k ok K ok k kKK Rk Kk Kk K

sAsnxx 20| q UowWwWod juels
3 K kO K K K kK K K ok ok ok ok ok kK kR ok ok ok kK ok ok ok K K 3k K K K ok %k 3K K X K 3K ok ok K K K K K K K K K K K Kk

SASNn- jiuw 8|t jdJeis

Ooovboooo

ooo oovo oo vooo booLvboLoboLoOO

oovo

ooovoooLooLOLbOLLOLO

~TNOYHON~SO0



Jo3joe4 uopleiped Jeilos o 9g

( ¢ )oejl0sS NOISIO3dd 3IN8NOa °1°]
e (4]
o €S
AY}pAL3D8L 384 B|IDIYBA O FA*
( T )o9l144Ss NOISIO3dd 3718N0A S
Q (0]*]
o (534
peJ Jejos J4oj eade 2 8y
( ¢ )eades NOISIO3dad 3I18N0A Ly
o 14
2 Sy
eaJde 90UBUDIBJ B|DIYSA O (34
( ¢ )Jods NOISIOIYUd 379n04 134
o (44
o 124
B6o (eujwou 03} (8u sod 62 tenioe O ov
( ¢'t )euuequd NOISIDOIAdd 3719n0A 6&
o) 8¢ ,
o] LE
Joloes Beup DjweulApouae D (=Y
( T )oei4bup NOISIOIA4 318N0OA SE
o ve
e} €€
Jal |diyinu Beup O e
( ¢ )PY NOISID3dd 3718n0a %]
o oe
fe] 6¢
sJy@)aweded 3114 Md3Inz O 82
( 2'S )P NDISID3dd 318N04 LT
o] 9¢
o 14
suoloweded 3t4 |edtdaput {Ad O ve
( 2'€ )O NOISIO3dd 319n0a £C
o) [44
o] iz
pJoys 81dL1YaA o oC
( T )pPJ40oyd NOISIOIAd 3I18N04A 6}
o 8l
2 L}
jusiLotLJi80d Beup O gl
( ¢ )PO NOISIO3dd 318n0a St
o vi
Q €l
sJdaqunu Beudp O A4}
( T )ooudae NOISIO3dd 3I18n0a b
o Ol
e ok 3k Ak ok 3 koK ok ok K K K 3Rk oK K ok ok ok ok K 2k ok ok ak kK 3k 3k kK ok oK 3 K 3K 3Kk K 3k ok 3k Kk ok kK ok K Ok kR K kX o] m ”
XOAXX Y00[|Q UOWWOD 3}Je}S O 8
2 % 3 3 K %K o K %K o ok %k 3 ok ok 2k K oK 3ok ok K K K K K 3K K 3K ok ok K 2k ak ok oK A K 3K K K K oK K kK K K K O K K K K K K K kK e ] L
o 9
o) S
o 4
) €
XOA*J3}W dDt1 4 3}JeIS O A
o 3

1 obed xdAxx 9864 t}:vl 9t 2@d




XOA 33W B+ pua

XOAXX %D00|q pu®s

ojebes ‘9au4bpy ‘udpdoy ‘DeJ|0S ‘D9 44S ‘eades x
‘49ds ‘eudequ ‘oeybup ‘py ‘P ‘D ‘pJoyd ‘PO ‘dodae /xDAXX/ NOWWOD

"PB3ILWO St uoljeustladoe oyl usyl .U—OmeLcw Syl
pedOxa j0ouUu Saop uoijledstasoe ayl Jo spnytubew 3| ‘uot yebedoud
Ui pepn|ou} 8Qq O} SuUOlleJdd|dDDe PBasuads JOoj ploysadyl
ajyefl |8o00e
( ¢ )®3ebes NOISIDIA4 379nN0a

sojluowdey J0 aaubap wnuwixew
( T )®2u4bpy YIDIINI

soLuowdey 3O J4apdo xew
( ¢ )4@puoy »3DIINI

oooooLOO

oo voooo

00




JUATJIW B L3 pud

JUAXX %D0{g pud

oovooooLoLoO
<
N

qe3lun /IuAxx/ NOWWOD (014

®@0404 z Apog
@ouoy3 A Apoq
22403 x Apog
JUBA JO BWL}) jJels
BuLMmo| |04 BY} JO SISESUOD AJjus yoe3z “auljawil dgad
S9}J4IUd O} 40 Xeil °“XB8pul 3}se| UO paseq S3|J3jud BuftBwL} oM}
BuUl [BWL} JIUBA
( 2'0L‘t )aelaua NOISIO3dd 3718N04 [ )

~oNM<

ooovooooo
n
-

ok o ok A o 3k 3k ok ok ok ok K ok K K ok ok 3K 2k ok 2k ok K K ok K K K ok ok Ak oK oK K oK K ok K K o K K ok K Ak K K ok KOk K K K K K ¥ K
JUAXX XYD0O[Q Uowwod jJdels

A ok kK K R K K K K K o ok oK K K K R K K R K ok K K K K K ok kK K R Kk K ok ok ok Ok ok ok Ok ok % K K K ROk R KOk K

IUATJIW B L) jdess

COVLOLOLOLOLOLOO
~TAMTINO~OM

} 8bed i1uAxx 9864 Li:vi 91 28Q




ILdM 4w 8 t) pua

FLJIMXX M¥D0|q pud
SJBAU ‘SueA ‘S8BL4U ‘IUdOBJ ‘SBLLJ /I LJMXX/ NOWWDD

3[4 Yoea U} sSa{qelJIBA FO JBqUNU
( OF )sdeau Y3IN3INI

S8|}4 BY)} Ul S3|gEelLJBA JO Saweu
( OFL'OL )SJeA Zixy¥ILOVIVHO

sallj utejeq a|ge|teAR 3JO dagwNU
S91 14U YIHDIINI

Bild4 P U} suBQUWNU puoddJ 03 suajulod
( O+ '0O4*'T )3udosu y3IDIINI

0} ®)lum O} S3(l4 ulereq aige|leae
( OF )satts TL*YILOVAVHD

K 3k koK ok K kK ok Ok K K 3K K K K K K K KK 3K K A K ok 3k K K ok K 3K K ok kK 3k %k K K K K 3K 5K K ok K XK X % K K K K

3LUMXX O0|Q UOWWOD IJels
A 3k K K A R K K R kK Ok K kR kK 3K ok K K ok ok A K kK kK kK ok R K K ok K ok 3k 3K ok K K K K K K % K %k 3K ok K K K

LMW B3 juels

ooovooLOLO

0o

00

OovoboovooLobooOOLVO

~TNOSTOO~OO

|
|



wie-jiw a3y pus

wiexx »*%0|q pua

/ LO+PBELYOOGEZEE " / Jdduge eiep

/ 00+PO0665Y9686° - / zTwowuge elep

/ ¥0-POO0O00000SY " - / Zadwqge eilep

/ ¥0-PLLBIBEVYO9Y " / 1Qouge ejlep

/ SO+PO98ZLE6668° / epouge eiep

/SO+PO9EBTESTHE " - * GO-PYYEBEEZSIY ' O00+PO096YYI86L " - / Ouge ejep
/  90+POETZSY898L" ‘' vO-PIGPELOGZOL - * TO+POOLLBEICET -  *

' pO+PB8668BS0TT66° ' PO-PBIYEBY99L ) " - ' TO+POOOBLBSIST - / twge ejep

/ 90+PSG5G56€ECZTL " / }iewqe eyep
/ }0+PO0O0000SLEL - / opbuqge ejep
/ O0+POETOSIB8L09° / Blsuge ejep
/ 00+P00} 65E986L° / Blowqe eiep
/ 90+P0000TGCEEB” / £B9Le ejep
/ GO+P0O0000LBYEL" / TB9LER BIEP
/ 01 -PO0O000OY66CS "™ / LegLe eiep
/ Ot -POO00OOY66TS" / LydgLe eiep
/ €0+PO000O0O0C0LOL - / Ol 349LE elep
/ 00+PO0000LZTOY8 " / Q9Le erep

/ 1 0-PO00OOOOYOZ - / egLe eiep

/ LO+PB6VYESOSTTE - / Ydzoe eiep

/ LO-POO000OOVECE - / wuzg9e eiep

/ 920+P0000S990TZ} - / Uszoe eiep

/ £0-P0O008LPOEST " / OSZoe eiep

A 3k K Ak K K K R A K Ok K 3 K %k K %k K Ak ok K 2k ok 3k ak ok K 3k K oKk K 3k K 3k K 3K ok ok ¥k 36k 3k 3k K ok ok ok ok ok ok ok ok o kK
wiexx *00|g elep UOCWWOD 3} Je3}s
K K K K R K K A R R ok K K ok K R ok koK ko ook ok ok ok ok ak ke kK ok ok ok ok ok ok ok ok ok kK 3k K K oK K K ok K ok Xk ok K K

wye-jyw sLtd jdels

OuvooooLOLO

oooboboLvboLoOLOLOLO



seiq jiw st} pus

seLgxx X20|qg pus

/ OP 00F°‘OP 00 ‘OP 0000} ‘OP 0000} *

*0000} ‘0P 0000+ *OR " 00¥ ‘0P 0000} ‘OP 0000} ‘OP 00y / uodwi} ejep

/ OP¥LO00" ‘OPYLO00" ‘OPTO00" ‘OPTO00" *
*OPTO00 " ‘OPZO00" ‘OPL " ‘OPSYLIO  ‘OPSYLIO" 'OP°0G / seidbs eiep

kK 2 3k kK K % K Ak 3 K K % ok k3 3k oK 3K K o 3 3K 3 3k 3 ok ok ok ok 3 K oK 3k 3K 3K ok 3K 3k ok ok ok K K ok K K K Kk K Ok K K K KK K kK
SeIgXX X201 BiEP UOWWOD }Je3ls
3K 2 3K R K K K R K K K K A K K A K K R N K K K A K R K K K 3K A k3K K 3Kk ok e 3k K K K kR Ok K K K K K K XK K K XK kR Kk

seiqg 4iw atts 3dels

1 abed seiqpp 9864 80:

oooLbobobooo
[
-

vboovooboovoOO
rfaMOT O~ O

vi 91 93Q




uodD " jjw 3t pus

UODXX Y20{Qq pua
/ PYZEBLEBSESSTESIVIE™ / td ejep
/ ©PSTELEBZT O / 1ubiid eyep
K Kk K K 3 % K K K K K K K ok ok Ok K K K K ok K K ok Ak o 3k 3k ok K ok ok K K 3K K K 3 3 3k ok %K K 3K K 3 ok 3 3K 3k ok K ok K K ok K

UOOXX XD0|Q Be}ep UoWwwod 3jJels
3 ok ok ok ok K K K K K K ak kK K K ok kK K ok ok K K 3k ok ok K K ok 3K ok K XK ok K %K 3K K % 2k 2k 3K 3 3k 3K 3K 3K %k % %K K K K K K K K K K

Uuod- " jjw 3ttty jdels

oooooLvooLoO

ooovooovbobooLoOO

—TNMOYIDOM~OO




o] 8
wudp-jaw BLL4 PUd O L}
o 91 H
o] 13 )
2 vi
wudpxx 3o0|q pua o [53
o (4}
o) (33
o Ot
K K % % o K K K K K A K K K K K koK K K K k% ok ok ek KOk K KKk K K K K K K K K 3 K K K K K K K K KRR K K KK X o’ m
wJdpxx %00|Q ej}Eep UOWWOD }J4eis D 8
sk o o ok ok 3K K K K K ok oK A K K R 3k I 3K K K K K K koK ke K K K kK R KK R K R Kk ok Rk ok ok kR kR K kK D L
o} 9
o ]
e} 4
o €
wudp- 3w Bt 3JeIS O 4
o 3

I @bed wudppp 986} 80:vI 91 280

l.lllllllllllllllll......L




UuiJajiw altsi pus

Yirdaxx »o0|g pus

/ v-PITESYOPIGLLITE6CL” / t9M erep
/  LPLOILO9EBTYBLOGEY" / Lodd eirep
/ LP9918LEY" / bau eiep

/  SIPTLO986E" / yldJenw elep

K K K o K o ok K oK A K K K K K K K K K K K K K K K A K K K ko ok ok ok ok ok ok ok ok ok ok ke K ok ok ok ok 3k ok ok ok ok ok ok ok

Yjdaxx 00 |Q elep UCWWOD }Je1S
KK oK KK K K KK R K oK K KR KK K K o K K K K K o o oK o oK ok K oK K oK ok oK 3K K oKk K o oK ok o K oKk

Yida ' Jiw sit4 jdJels

bobvoobooOLL

Oo0oo0O0OoOOLOODO

rOANOTIDONOO




o 81

81t4 43w BL1F pUa O Ll

o ot

B St

o i

8| L34xXX ¥d0|1q pua o> €t

o ci

9 bl

] [e]3

oo R K Ok K R ok R K K KK K K K KK Kk KR K R K K R KK KK kR R Rk Rk Rk R kR Rk Rk kkokk D 6
B8l 14XX %00|Q Blep uoWwwod jJeizs O 8

ok o ook o R KK R o K K K K KKK K R K K 3 K K ok K 3 K K K K KK K K R R K RO R KR KR R KR R R ok ok D L
o 9

o S

o v

4 €

dlt4 " JIw Bt 3JBIS O [4

o 3

| ebed all4pp 986} BO:¥I 94 28Q




Laub- 33w 8ty pua

LJuUBxX ®o0|q pus

oovoooLoooO

/ & / wuajzui eiep
/ O / 1eieyd eiep
/ 0x6} / Bnad ejep
/ 9 / ino eiep

/ 9 / wuel eirep

/ 69 / up eiep

/ 9 / sbng eiep

A K K K 3k ok oK K K K KK K K K KK K ok K K R kK oKk K K ok ok ok K K ok ok 2K K % % K K K K K K ok K 3K K K K K & K ok kK

LJUBXX %201Q elep UOWUOD JJels
% 2k o 3 o kK K K K K Ak 3 ok ok K ok 3k 3k ok ok ok Kk 3 3 ok K ok K K K oK K K 3k K ok 3k 3K K 3K 3K K K K ok ok 3k ok ok 3k K K K K K Kk

14ub- 33w o143 jduers

CoovoOooLboLobOLOOLOULO

~rANMSTIDO~OO

|
|



o egC
jeub-jiw 81t pus o [44

2 1z

/ G°€ ' Lp'8 / sodub| eirep oec
/ 0"} / pubaid eiep 64

/ 0°0xT ‘ 0°S¥ / BueAx eiep 8t
/ T+ / ®1tyAx ezep Li

/ 0°9 ' g'8 / eaJeAx eiep 9t

/ O’ t-xZ / uiBaod ejep St

/ '8 ‘' O0°tt / 9bedAx ejep 14}
/ O'1xZ / prubAx eiep €l

/ 00 °“ 00 ‘'St ‘0T / inwiy eiep T
/ + / uoirido ezep b

sk ok 3 ok oK o K 3K K K K 3k ok ok K ok K 3K 3K K R 3K % ok o ok 3k ok K Kk K 3k ok oKk ok ok ok ok ok %k ok K ok K K %k ok Kk ok ok ok KOk K kK
- Jedbxx %00|Qg elep UOCWWOD 3juels
3 o kA K K K K K R K K R K A K K K K ak aK R oK K K K K K K K kK K K K K K ok koK R R R ok K o ok ok KOk K

jeub jiw a4 jdels

CLOLVLOLOLOLOLOVO
~TNOTIONOO

} abed jeubpp 9861 B8O:¥} 91 2aQ




)

Aeub-jjw a8ty pus O

o

o)

2

AeuBXX Yo0|q pus o

o}

o ]
/ LO-PBO'T- ‘LO-PBYV-E- ‘LO-PSG°S x
‘LO-PPE"T- ‘90-PLI9 I~ ‘90-PBES T- ‘€0-PLESTBO + / swuaif ejep
/ €1-P6ZBI98" ‘TI-PTLIVYSY ™ *
‘bE-PBIVTZL” ‘OL-POSHLE" ‘OL-PSYETB6° ‘60-PSBTBY "%
‘80-PLLOLEY " ‘LO-PBLSOLIE ™ ‘11-PO09STH - ‘1I-PYO98OL" *
‘Ol -PSLYBYE" ‘60-PL8IYT - ‘80-P9BTOEE - ‘LO-PBTBSSH " *
‘LO-P81I99Y8° ‘0L -P99ILYLL - ‘60-PSO8IZY - ‘BO-PBBBIGH -*
‘860-PILZST6 " ‘LO-PBBSLEV - ‘LO-PYPTO6Z° ‘80-PEISLYLE -%
‘60-PBEEOSY9 " ‘'80-P98COYBT " - ‘LO-PBTELIS - ‘LO-PBOV8ES - ‘B80O-P989LL" *
‘80-PEEYT6 - ‘B0-POVELGE " ‘90-PGTOZOV " - ‘90-P9VEBI " *
‘90-PYBLOIT - ‘90-PY6608T° '90-PETG088° - ‘OP°0 / Swuals ejep
/ €1-P8OCI986°"- ‘CTI-PI9GEGLI “*
‘LE-PPPSOSE "~ ‘Ol -PYESCOL "~ ‘60-PELLOOZ - ‘60-PYLOBG -*
‘80-PLIGS6E " ‘LO-PELLVIT ‘L 1-PGZGET° ‘Ol -PEOVBLE " -*
‘CTI-PLEELOE - ‘BO-PBO6BIY - ‘BO-PEELSBT" ‘LO-PGEGLBT ™ *
‘90-POLI9LL" ‘Ol -PLEYYOC " ‘60-PBEYOLY - ‘LI-PYILTGE -*
‘B80-P9LBLLS" ‘80-PIYOTB9" ‘LO-PTOBBLL - ‘60-P6O0OLE " *
‘B0-PEEBLOT - ‘LO-PTZECPL - ‘LO-PTBIBE" ‘LO-PESBO9Y " -x*
‘80-PBEBYL "- ‘LO-P8B6ZIBS" ‘LO-PEEVBEL” ‘90-PBEOTOS - LO-PLGE ™ *
‘90-PO69YOE" ‘SO-PEILTIT ™ “GO-PTSLSSL™ ‘OP°0 / Swua3d eiep
/ 0P0'09i8LE9 / Aeubu ejep

)

K K K K K A KK K K K K K R K kA ok K ok kK ok ok A K R KK K Rk Kk Rk Kk Kk KRRk KKk kKK KR KKK KRR O

ARUBXX 300|qQ BIEP UOWWOD }J4e}S D

K AR K ek A K K R K ok Rk kK Kk kR Rk ok ok R Kk KRk ok ok ok kR kok ok kK Ak ok ok kKK kok Kk kokkkkkkkkkk O

o]

o

)

o

Aeub-jiu a4 1423}S O

)

TNMOIIO~OM



o 8l

JLUL T JIW B3 pua o L

] 9l

o St

2 vi
ILULXX 00 1q pus > 13

o cl

] [

o ol

ko K K K Kk R o K K oK ok ok ok ok ok Kok ok K K K ok ok K o K KK K K K K KR R K KR KK KRRk oKk Rk kkkkkk O 6
JLUEXX XYO00|(q eiep UowwWod jJ4elrs O 8

ok kK Kk K K K K K K KK K kK K R R R KRR KR KR KRk R R R KRk R R kR KRR R R R R R Rk Rk kR kR kO L
o 9

S S

2 v

e ) €

11Ul 41w B3 3JEIS O T

] ]

} abed 11uLpp 9861 80:¥} 91 D°eqQ




ey jiw a8ty pus

L3XX 20| q pud

/ OPLO"‘OPL" ‘OPO"8‘0OP 00000E&x*

‘OP°"0SLEB ‘OP 000Gt ‘OPO"8'0P "0009E ‘0P 0006 ‘OP ' 00VT / suodu ejep
/ OP 00} ‘E-PSY" ‘€-PSP" ‘v-PS° ‘b-pPS° x

‘€E-PST‘E-PS° ‘OPL - ‘OPLCOO" ‘OPLZOO" ‘Op-0g / Jen ejep

/ OPO°'§ / xewip eiep

240k Rk 3k KOk Kk K K OK A 3 Ok K K K K K K K 3 Ok kK K R K K K K K K % ok K K K K K K K K K oK K K K K K K ok K

teyxXX »20|1Qq ejep uUowwod jdels
ok ok K K ok K K K K K K ROk % % ok ok ok ok ok ok ok ok ok ok ok ak i sk ok ok ok ok ok K ok ok ok ok ok ok ok oK ok oK K K K K

leq " jiw aftj4 ydess

OooVooLvoOLOOO

ooooooovooLO

TS nHO~Om




sew  jiw | tL4 pus

SewxX %20|Q pua

3 Ak ok Ok K R R K K KK R KR R K K o K K K R K K KK K R K K K K K R R K R KK R KKK R K K KOk R K
SeuWXX YO0iQq eljep uowwod juels
LEEEEE LSRR E SR SRS SRR EE EEE R EEEEEE R R R R R R R R R B R E R Rk R L b R R

sew 43w B4 IJdedS

| abed sewpp 9864 80:

vboooLvbooLLLOOLOOLLOLOLOLOLDOLO
@]
-~

TaNMOITHONOO

v 91 298¢




Xew-* 3t 9|t pus

Xeuwxx %00{q pua
/ + / ueau ejep
/ T / Uyaaxeuw eiep
K K K o A K K K K K K K ok Kk ok K 3k ok ke Ak ko ok A ok ok ok ok ok ok oK ok ok ok A ok K K ok ok ok K K Kk oK ok ko K ok 3k K ok K K K

XewxxX »O00(Q ejep uOWWOD jJdels
3k kK kK kK ok Kk K K K Kk X 2k ok K oK %k K %k o %k oK 3 oK ok K K Kk oK K ok koK 3 ok %k oK oK % A K ok ok K % K %k kK ok K K K

Xew: J3W df 14 }JeIS

sboobobooLoLO

VoD OLObOLOLOOLDO

~fNOTHON~NOO




o] %4

osSiw Jiw @ty pua 2 [e74

o) 6l

o) 8

o) Ll

OSLWwXX >o0|1g pus O 94

o Si

e vi

/ ¢ / 1ebueyr ejep et
/ } / JdAJsqo ejep fA
/ +udA1b uojidiraosap qof ou,xz / sepqol eiep Vi

ok ko o ok o R K K K K oK oK oK ok ok K R K oK 30K oK ok oKk R K K K o o R KK K K K K K K K K K R R KK K K K K
OSIWXX YO0|G Blep UCWWOD }Jels
LEEE SRR E SRR EE RS SRR R E SRR E R RS R R RS R R R R SR R R R R E R E R R R E R E R E R LR ]

ostw jiw a1t 3dJels

ovoooLoboooLLOOLO
raNMYTOO~OO

} @bed Osiwpp 9861 BO:v¥I 91 2eQ




uoow- Jiw Aty pua

uoowxX %o0{q pu?

A K K K K K R K OK OK K K K R % ok K o ok ok ok K ks ok ok R ok 3k Ok Ok 3k K K K K K K K K K K 3K 3K K %k K ok K %k ok ok K ok K Kk K
UOOWXX %20|Q BIEP UCWWOD 3JB3S
% 3 ok %K K o ok K K K K K K K A R kK 3 %k ok 3k ok 3k ok ok dk ak 3 Kk ok %k %k K 3k 3k 3 K K ok ok 3k kK K K 3K K K X %k %k K ok 3k 3% kK K ok K

uoow- jiw 8|ty jJels

ooovboovooLooLLOODOLODOLOLOLOLOLOLDO

~TNMOTIDO~O0N




o} 81

sweu-jiw a(l4 pPUd O Lt

2 =]

e gl

o) vt

aweUXX 20|q pua 2 3}

) (4]

e [

2 [e]}

ok ok ko ok KK K R Rk kR ok ok R K KK R R OK R OK R K K R Rk ok kok ok kR kKR Rk kkkkkkkk¥kk O 6
aweuUXX X¥00|Qq BIEPp UOWWOD 3jJdels O 8

F KR KR K KR R K KR KK R K KRR R AR KR R KK R AR R KRR KR AR R KRR KRRk R R KRRk D L
e 9

o ]

o) 14

tod €

auweu-jijw 8Ly 3J4eIS O c

o }

| efeq sweupp 9861 80:¥I 9} 2°8qQ




ZLjuTJ3w B8Lt4 pus

Z| 4UxX ®d0|q pus

VooovoooLoO
n
-

/ ST * vT ‘€T “TT ' 1T / ilung erep L
3 ok kK 3 o K K K Ok R A K ok ok koK o K oKk kR ok ok ok ke ok ko ok ok 3K K 3k R K K ok ok oK 3K K K ok K K oK ok K %k ok % kK K

Z{JUXX ¥O0|Q BIEP UOWWOD 3} JBLS
3 3 K K K K R K K R K K 3 ok ok ok ok ok K K ok K Kk kK o ok K ok K 3k Ak ok o ok K ok Ak ok ok oK 3k oK oK ok ok ok Xk K 3k K oK ok K K Kk Xk

Ziju- 4w 8t yJels

VovooooLboLvLboLOLOOLO
—TNOSOO~O0O0O




2k o ok ok ok ok kK 3K Ok ok oK K A K K K ko ak ok ok ak K o ok ok ok 3k K K K K K K K % K ok ok K Ok K ok R KR R OR K K kK K

a3k ok A A K A K %k R K ok 3 A K K o Ak K K o K K A 3k 3K K o ok ok K ok R ok 3k K ok kR K K K A Ak K kK koK ok ko ok R ok ok

$QO Jjw B4 pus

SQOXX %201Q pua

SQOXX »00|Qq eBlEp UOWWOD 3jJels

SQo Jiw BtJ jJe}s

ovovooovooLvooLvLLLOLOLOLOLOLDOO

| abed sqopp 9864 80:vI 9} 2930

“~NOSTHON~NOO




juud-jlw a4 pus

juddxx 3xo0(1q pua

/ + / 1ewuiu eiep
/ O / J4epesy eiep
/ O / 08100 ejep
/ O / 8bedi eiep

3 2 3k Ak ok K ok kK K ok 3k kK o Ok 3 K Kk ok ok KOk ok K Kok ok ok ko Kk 3k ok K K ok K K K ok % Xk oK ok Xk ok ok ok kK

Juudxx »250(Q B}EP UOWWOD }Jels
3 o K K K K K ok kK 3k % ok 3k ok 2k oK K o ok K K K ok K ok kK K 3k K ok K K 3k oK K K %k K K K %k 3K 3K K % ok K X K % K K K K

Juud- J3w 8114 IJeirs

OooVOLOLOLOLYO

oovoooOoboLOLOOLO

TONOMOITOO~DOM



o 8}

doud-j3w a|t4 pua o2 Lt

o 9t

o) St

o vi

doudxx >3o0|1q pua 2 £l

o [43

e} | )

o o]}

3 3K K K K K ok ok % K ok ok ok oK K ok ok ko ok 2k ok 3k 3 ok 3k ok ok ok 3k ok oK ok ok ok Ak 3k 3 K 3k K oK K ok ok ok K K Kok k K K KKk K K ¥ o] m
douddxx »20|Q elEp UCWWOD 3jJels D 8

3k 3K ok Kk 3 ok 3K oK A 3K ok A ok Ak ok 3 3 K o oK K K AR o ok Kk K o X K K ok K ok ke kK K R K K K K K R Rk K R Rk ok Rk ok ok ok O L
o 9

o S

o 14

o) €

doud- jiw 8jl4 3Jel}S O z

o 3

I abed doudpp 986} BO:vI 91 22Q




AJ4Ob- j3w 8|t pus

AJObXX »®o0|q pua
/ x0T / @zisd eiep
/ 8P°T'"F =
‘8P°T L ‘BPTT'CE "8PTT L ‘8PTTCL'BPTTCL ‘S8P°T L ‘8P°TC) x
‘8PTT L *8PTTCE ‘S8PTT L ‘BPTT'CL'BPTT L 'SPTT L ‘B8PT'CH x
‘8P°Z T ‘8P°T ) ‘S8PTC L ‘8PTT'°) ‘spT‘L / uedsy eiep

K K 3 K ok ok ok Ok o K K 3 ok OK K K K 3K K K oK oK K K K Ak K o ok K R K K oK oK K K oK 3K ok Ok ok K K K K K K K
AJObXX %001qQ BilEPp UOWWOD jdels
3 ok 3k %k %k A 3 Kk K K K K R K 2K K K K K K ok ok ok ok Ak Kk K dk kK K ok ok %k K K K 3K 5k %k K K K ok Xk K K % K ok ok %k kK kK K

AJOb " 3 114 IJ4el}S

OooooLooLoOoO

vooooLoLOoOLOO

—faNOTBHON~OO



o)
uabb- jiw a3 pue 2 6l

o 81

] Lt

o] 91

uabbxx %o0oiq pua o S

o3 vi

o €t

/ vi°0 / 8}iuis ejep ct

/ .94, / aepdb eiep LE

o ot

ok A K K K K K K K K K K K R K kK ok K R R K K KK K R R K KR KR R KRR KK R KKK KKK KRR RN KRN 2 6
uabbxx »00|Q elep uocwwod 3}dJdels O 8

3 2k X o ok o ok K XK o oK %K ok K ok K o K K K K ok K K 3k kA A ok K ok ok oK kK K ok kA 3Rk ok ok kX 3K oK kK koK K K K Kk ko o F
2 9

o S

o v

e €

uabb- jjw 8(}4 3d4elrs O 4

o 3

i ebed uabbpp 9861 80:vi 91 220




wudb- 33w 813} pua

wudbxx »20]1q pua

e 3 ok ok kK ok K K K & kK K ok K ok ok K kK K K ko ok ok ok K oK 3k Ak 3k ok 3k 2k 3k 3K oK 3 K 3k 3k 3K 3K 3k ok K K K 3k K K K K K K K
WUSLAX ¥D0{Q BlEP UOWWOD }JBLS
K o K A R KK K K K K K K K A K kR Ak ok ok K K R K K R K K K K 3K ok K o kb ok ok K K K 3K 3K K ok %K oK kK K K ok oKk oK K

wudb Jiw @)t 3Jdeas

OooLvLVOLOOLOLLOLOLOLOVOOLOLOLOLOLOLDO

rfNOYTHON~NOO



xdud - 3w 2|13 pud

xduuxX 3o0iq pus

OoooLboLvoOOLDL
o
-~

/ OP°0 / 3nispd ejep zZi
/ OP'0x8 ‘ OPZ'} / Oduu eiep bE

kK oK oK ok K R K K K KK K K R KKK K K K K oK K K R K K 3K K K K oK oK oK KKK K K K K R OR KK KR K KKK
xdUJdXX %00|Q Blep UCWWOD jJeis
3 3k oK ok 3 K K R K K ok K K KK K K 3 K K K K K K R K R OK R K R K K K K K K K K K K K Kk K K Rk K K K R oK K R K R K

xdud- Jjw @4 jduels

OoLOOLOODOOLOO
roNOTnHON~NOO

I abed xduupp 9864 80:vl 91 de@




3sdu-jiw a4 pus

31sduxx 3o0|q pua

/ V9GOLE69I "} / Bueiue eiep
3k 3 o ok K K ok K kK Kk ok K kR K ok kK ok ok a3k K K oK K oK oK K K 3 K 3K 3K oK 3K K ok 3K K 3K K ok oK 3K 3K K K oK oK K K K R

1sduxx »%20(Q eiep UOCWWOD 3Je3s
330K K K K 3 Kk KOk K KK kA K R K K K K Kl ok K ok ok kK K ok ok ok 3k % K % K K K ok % ok X oK K XK % K K

isdu- 3w @Lt4 juelrs

ooovoooovoo

ovooOoLLOOLOVDOLO

TFTANMOTIDON~ 00




9 8¢

AODS " Jlw 3Bty pus O LC

° 214

o *14

o ve

AOOSXX »D00|Qq pua 2 €C

o (44

o ic

/ 9-PZIY9" ‘9-PEOY | / UoDuUs ejep (614

/ OP80" ‘OP"0x9° opEL " = 61

‘OP"0O*E‘ OPVE - ‘OP Ox*T' oPTT'+ ° OP°0* OP66° - ‘OP O*v' * 81
OP°OL ‘OP"Ox¥* OP66 - ‘ OP°O° OP"090L ‘OP 0*CTx Ll

‘ OPV6°'- ‘OP O+xE‘OP OV ‘OPBO" ‘OP 0%9° = 9l

OPEL " ‘OP OxE‘ OPV6 - ‘OP"0OxZ' OPTT L * OP'0' OPB6 - ‘OP O*x¥‘ =* St
oP°'0OL ‘OP Ox¥' OPEB - ° OP°O° * vi

OP°090F ‘OP 0xT‘ OPV6 - ‘OP OxE‘ = £}

OP OV} / AODAJ elep [43

/ 0O / idoy ejep 133

kN ok o A K K K K K AR A K Ak R A R R OK R Kk kR R K KK R KRR R R R KR KKK R KRR KRR KRR KR KKK H
AOOSXX M20|Q elEp UOWWOD jJdels
3 3 o e ok kK ok K K oK ok K K R A K N K K K K ok K Kk o 3K K K K 3 K oK 3K K K ak ok 3 K K ok 3K oK K K 3 3K K K K R OR R K

ACOS " J1W B[ 13 }IJEIS

ovoobobooLvOLOLOLO
rfaNMLOLO~OO

| @8ed Aoospp 9864+ 8O:vI 91 28Q




ues - 43W 81 t+4 pud

UBsSxXX 320|q pua

/ OPOOxE ‘OPO"I x

OPO" * IPI™ ‘ OPO" ‘ OPO" ‘OPBECO6II9LYTEOL - OPOCEBLYEEEOSOL ™ *
‘OPCTT8IOES0IES90 " - ‘OPELEOJOSTLOYOO " ‘OPOLOT8ZB8S60100 " *
‘OPLB868YBTBICLOL " * OPLEGBIIEIOGO0L ™ ‘OPSYEVYEESOVITO" *
‘OPZZYEZBE9EGLSS ‘OP°0 “ OP 0O‘ OPIOTGTTBS8BEE8" / sqab eiep

/ OPO O*E ‘IP9TETTE -' LPBOVI - 'TRBLOIBEL "*

‘tP6T ‘IPSTS - ZTP6VIL - ° 1P90OTYCI - ' OPY6L8T - ‘TPTOEPOLELL "=
‘IPYCSOLL " - ' IPEEGEE" ‘TPTCISYPEEL " / QOSJ erep

/ T / ZX%43l eiep

/ € / Adir eyep

/ } / Jepedai erep

/ v / seodi eiep

/ ¥ / uasxew ejep

/ 9} / sqoxew ejep

3K A K KK Ak AR K %k 2k K ok 3k K ok 3 ok kK K 3k K K 3k ok 0k 3 K K ok 3k K K ok 3k K 3k K ok K K K 3k 3k K K K % K K K K K

UBSXX XD0|Qq B}Ep UOWWOD 3jJe3ys
o KKK KK KK K K K K K K K K K KK K K K o o oK R K ok o oK ok ok o 3K oK oK K ok o oK K oK oK K oK K oK K K oK K kK

Uss- J3W S t+4 IJels

ooovooLvboOOLO

OvooooLvoLboObOVL

~TNOMOYTINDNON~OO



o 8l
wuds - 33w 3t4 pua o Li
el 9t
o) St
e vi

wudsxx %o0|q pud 2 €1

’ 2 Tt

o b

=] 02}

3k 3 K K K 3 % 3 kK ok ok R ok 3k ok ok ok ak ok A ok ok k ok koK 2k 3k ok 3k K ok 3 K K K K 3K K ok ok 3K K 3K K K K 3K ok K kK K K K K K K K K 2 m
wudsxX Y20|Q BIEp UOWWOD }Jels D 8

AR K AN A K A A K A K K R K R A K Rk ok R K KKK KRR R K KK KRR KK KRR KR KRR K KRR KRRk kK k% O N.
el 9

e ] ]

o) 14

o €

wuads - Jaw 8|l 3Je}S O 4

o) 3

| abed wudspp 9864 80:¥} 9} 220




wyds-  J3w 8|44 pus

widsXxx X300|q pus
/ BEPO x0T / @wiids eiep
/ 0PO'tv / bauid eiep
K oK ok K Ok K kK i K K K 2 K K kK K K K K o ok K K ok ko K K K K K K K ok ok K ok K ok ok ok 3k ok ok ok sk ok kK ok oK K K K K

widsxX Y20|Q BlEp UOWWOD 3}Je}s
Ak K K Kk K K A K K kK Xk kK K K ok ok ok 3k ok 3K ok 3k ok K oK K Ok ok ok ok 2k ok ok ok K 2K 3K ok K % 3K 3k K oK % K ok XK K K K K

wids- jiw 9114 jdels

Ovoouvooo

OooLVLOLOOLOVOOLO

~TNOMOSEINON~NOO



uns- 4w aLt 3 pus

UNSXx »o00|q pus

3 % ok a3k K ok kK K ok 3 ok K ok Ok K K K ok K K K K ok K kK K K ok K K K KOk 3k ok K Kk K K ok K ok 0K KOk X K Kk
unsxx »300|Qq ejlep uowwod jdels
3 ko ok kK K K ok K K K oK K ok K oK ok kK ok K K 3K R K K K K K 3K K kK kK K K K K R K K K K K K K K K Kk K kK

uns - jjw 8|l jdJels

i 8bed unspp 9864 80

oovoovooLovuLvooovoLoboLvboLOoOLOO
=]
-

raNMOTDNO~OO

‘P 94 deq




lQAs " Jw 8L tH4 pud

LOQASXX %00|q pua

/ 0TP 1*x091 / Qigas eiep
e o K KK K KK KK K K K K Kk KR ok K K Kk K K K o K R K K K R K K K oK K oK K OK R K R K K K K K K

FGASXX 300|Q Bi1Eep uoWwod 3}J4els
3 %k K e 3 K oK K K K ok A K kK K K Kk Kk %k ok 3k o ok ok ok 3k oK K ok K K 3K 3k 3K 3K 3K 3K ok K sk ok 3k ok 3 K K 3 3 3K K K ok ok K K

tQAS " 43w B1 4 jdels

oovoovoooLo

oooooLoooLOOLO

~-—NMOTHNO~OO®



o 81

Swil jiw a4 pua O Ll

o] 9i

o St

o vl

JWLIXX %00(Q pua O €i

e ct

o [ 1

o (o]}

3 K K ok K K K K ok ok Ak A K o 3 K ok ok Kk ok ok ke K K K K K A K ok ok K oK K K 3 3k ok ok K K K K K K K K K K Ok kO o] m
OW}3IXX YO0|Q BIEP UOWWOD }Je}S O 8

A A A K A AR A Xk 3K 3K K ok 3K R oK Ok 3 K Ak A K 2k ok ok ok oK K K Ak K K K K K ok a2k ok 2K 3 Kk Xk XK K 3Kk R ok K ok K K K Kk Ok o N-
o 9

o} 1

o) v

o €

Jwii-jiw a|lj 3Jeiys o [4

o 13

I abeq owiipp 9861 80:¥i 91 930

]




dwil- " Jiw 814 puLd

8WiIXX %20|1q pud

/ OEP L / ieApua ejep

/ O / idopua ejep

/ + / eilep ezep

/ OEP’I / pus} ejep

/ O€Ep-L- / uibeqi eiep

/ 0°0 / saiep ejep

/ 0 "0 "0 ‘'t ' g86F / B3P EIEP

ok ok K K oK Kk R K KK K K oK oK oK oK K K oK K K K K K K ok ok ok ko o ok ok K K K oK o K oK oK ok oK oK oK oK K KOk K

Bl IXX %D0|Q elep UOWWOD 3}J4e3s
K K A K K K K K K K K K oK K A K g ok K Ok ok Xk K K K ok oK K K 3K K K K ok ok 2K K 3k 3 oK K 3k K K K K %k ok ok oK oK oK ok X K K K

Wiy JIw S1td yJexs

OooLvooooLYO

OoooLoLVOLObLOOLOLO

rTNOSTHO~NOO



o] 81

43031 ° 33w &1 t3 pus O Lt

e 9i

o 13

o vi

33031XX %D0|Q puUd 2 €l

o cl

o bE

o (o]}

3 3 oK K K K 3K Ak % K K A % oK K K K K K K ok ok 3k ok ok k3 3K 3K ok Ak ok K K K K K K ok 3k K K K Ok K K K 3K K K K K ok K K K K KX o 6
3401XX YO0|Q BIEP UOCWWOD 3}J4ei}s D 8

3 %K ok ok oK oK A K K A % A K K O 3 Ak K 3 A ok 2K K ok ko K AR A K K A K ks kA K K K oK R K K R R K ok K K K K R Kk ok ok ok O Nt
2 9

o =]

e 4

2 €

3303 " Jiw Bt IJ4EIS O C

o +

} ofed j301pp 986% 60:vI 91 23Q




S0} 43w Bl tJ pud

S|O}IXX %D00[qg pud

K o K K K K K K ok ok KK 3k K K Kk oK ok 3 ak 2k A ok ok dk ok ok ok ok ok ok o oK %k kXK 3 %k K K 3K ok 5K K 5K % 3K ok 3 K K K K oK K K K
S|0}XX 3D00|Q BIEP UOWWOD 3IJBLS
A o 3 A Ok Ak 3k Kk XK ok kK ok A K ok ok %k 3 ok K A K K ok ok ok ok %k ok 3k K K Kk ok ok ok o 3k 3k 3k ok A K 3 ok ok oK 3K ok A K K K A K o K

Si03° 43w 31 t3 juels

LVooLOOLODOVDOODOLOLOLDLOOOLOLOLO

TNOSINDON~O0O0



2

sAsSn-jju 9it4 pua o ze

2 %4

o (074

o} 614

SASNXX %d0[1q pu® 2 8

o Li

o] 94

/ OP %08 / Z1OSnh eiep 13
/ + %08 / Z|OSu ejep vi
/ . .S / 3sSAsn eiep €

/ 0O / uisAsn ejep fA

/ Oxp‘'y / x8sAsn eirep (Y

3 3k K ok K K ok A K ok oK ok K ok ok 3k ok & ok K A 3k kK k ok ok 3k 3K ok oK ok K K Ok %k k3K ok K kK K K K K KOk R KR R OK K Kk kK
SASNXX }D0|Q B3}Eep UOWUOD 3} JRLIS
I EE SRR E SRR EE R R SRR R R R R R SRR R R R ERE S SRR RS R EE R R E R RS R EE

sAsSn-jiw 3|14 jJels

oooo0ooLoLobLOOLO
FTNMOSTIDON~O0OO

i 8bed sAsnpp 9861 60:¥} 91 98Q




/

XOA“JlW D t4 pua

XOAXX 00|q pua

0°'0 ‘' 69E10000°0 / @3refes eiep
/ v ' v / @3aubpy eiep

/ v ' ¥ / Jspuoy eiep

/ 9T6°T * 0°05C / j9us erep

/ T'CT ' Tt/ poeiep

HEXKKER R KA KRR KRR KKK R KT ¥+t b b e %k ok 3k 3k ok 3k ok 3K ok K ok ok a3k 3k ok ok ok oK K K K oK K ok R K KK

XOAXX D014 elep Uocwwod lrdels

2% 3 3 K K kK ok K ok kK R 3k K A K 3k K K K K K K K K K K ok ok K 3 ok ok ok ok ok 3k ok ok ok K 3 3K Xk ok %k K %k K kK koK

XOA“33W 3|14 }Jels

vbooboovooOvw

OLo0OLOOLOLOLOO

~TONMTINDO~OM




IUATJIW B3 puUd

IUAXX X201q pua

vooooovLuo
o
-

/ 0EPO"t * 08 / Qeiliua eiep L
KR K KK R K KKK K K K K K OK K KK K K KK K ok 3 ok KK R KK KOk 3R K KOK KOK KR K ok R K Ok K

JUAXX %20|Q elep uocwwod jJdels
Aok K K ok ok oK R K oK ok K K ok Rk A ke o kO K K R K K K R K K K K K R K K K K K K K KK K R K K K

FUATJIW B L3 FJels

OoOoOOLOLOLOOLOLOLOLOLOO
TANMOTIHO~NOO

I abed uApp 9861 60:vI 9t 28Q




FHJMCJIW Bt pud

IHJdMXX 3¥20|1q pud

/ Ox8‘E‘v / sdeau ejep

\ + o+ % 88 ° ,leApud,’ pusy, szQQDM~.~ +*S %

+BIBIS TUBA, " ,BWIY TUIA,‘,81EIS |YBA,* ,BWI3 LYSA, / SJeA eiep

/ T/ s®liju exep

/ O=tLL L ‘b b o«

"B 'L L O*TL ''9 6 ‘L ‘B9 T}t / 3udoau ejep

. / + .8 ° ,8uW13;, * ,3jui, / sa8|}4 eiep
l**&ili*l&l#*#*l}}}**lﬁ*ll*li**il&#i&}#*l&**#l**&**l*i**i*#l

JIUMXX %O0|Q BIEBP UCWWOD IJB}S
§’§Q§{*i}**liii}ll#ii{*lii**i’iﬁ!i*lli’l*il}*ii***l***i*l{*l

ItdmT 43w B} Juels

Voobooovoo

vovoooovoooLo

NSO~




LY Y N )

S~ g~ -~

wie jyw ot pua
wexx »ooiq pus

(0)4BUD//, 1 %P, ‘(0O)deys//, juauge, *jadsuqge Jyupyas (ea
(0)Jeud//,1+P, ‘(0)dJeyo//,zuwduge, ‘Zwowqe )uiies ||ed
(0)uRud//,14p, *(0)ueys//,zaowqe, ‘zgowge )upies |ies
(0)Jeyd//,4xp, *(0)d4eys//,yqouqge, ‘igowge )ujies (|ed
(0)u4eya//, 1 +p, ‘(0)Jdeys//,epouqe, ‘epouqe Juiiss |1ed

( (0)ueud//,exp, ‘(0)deus//,ouqe, ‘owqe jujies ||ed

( (0)deys//,9%p, *(0)4eys//,luqge, °‘juqe Juiiss |eo
(0)veud//,1+p, ‘(0)ueys//,3iewqe, “3|ewqe )uiies | ed
(0)ueyd//, 1 «p, ‘(0)d4eys//,epbuqe, ‘epbuqe Jujies |ted
(0)Jeus//,1sP, ‘(0)deys//,Bisuqe, ‘Blswge )ujias |ieo
(0O)Jeys//, L «p, ‘(0)4eys//,B1ouge, ‘Biowqe Jugies ||eo
( (0)4eud//,1sp, *(0)4eyo//,cegre, ‘gegse Juries f|eo
( (0)ueud//,1+P, *(O)Jeys//,zeare, ‘zegie )uiies |ies
( (0)weud//, 1P, ‘(0)ueyD//,1e9lE, ‘iE9LR )Ulles ||ed
(0)4euUd//, 1P, *(0)JRUD//,l4JoLE, ‘Iyu9Le )uiies | es
(0)uaeud//, 1 xP, *(0)d4eud//,0149L8, ‘OtidoLe Juries |Leo

( (0)aeys//,1«p, ‘(0)dJeys//,qoLe, ‘q9ze )jupies (ies

( (O)aeus//,1+p, ‘(0)ueyo//,eg e, ‘egrE )juilas [|ed
( (0)ueus//,1+p, *(O)4eus//,udzge, ‘uyagge )ujiss ||eo
( (0)4euyd//,1+p, *(0)4eys//,duzoe, ‘duazge Juties greo
( (0)ueus//,1+p, *(0O)4eus//,uszee, ‘uyszge jujies leo
( (0)ueus//,1«p, *(0)4eys//,oszge, ‘*oszge )uiies ||eo

ooovovooo

wiexx »ooiq jJdelrs

wie jiw 8114 Jueys

vooovovooo
~-—NOTIWONOO




( (0)4eUD//,0L*P, ‘(0)Jeys//,uoduwty,
( (0)J4eud//,0L*P, ‘(0)ueys//,seiqbs,

( (0)J4eud//,01*p,

‘(0)Jeys//,seiq,

seLgrjiw 8t pus

SEIQXX Y00|q pu®

‘uoowiy jur3yas |eo
‘seigbs )uirias jjeo

‘sejq )uriss (|eod

se|lqgxx 300(1qgq jJels

seiq-jiw 3t jueis

Voovoooo

OvVoVvoOooOooOVL

~ONOSINOS~OO




S Ll
“33W 8Ly PUB O 9}
300" 43 > 2
2 v
> €l |
300XX %00|q pua 2 Cci
> 4
. ed ol
( (0)deud//, i +t, .aovLmWW\\mmmwﬂo..ammmww Wm”wwm ””mo 0
‘ w ’ :
deys//,kxt, *(0)4eus//, . uties Ll 6
¢ (o ( (O)ueud//.,txt, ‘(0)deuys//,3d2d, ‘300 )ui . w
o
100XX %00|1Q 3Je3s O g
2 v
2 &
31007 43w B }4 jueis w w

} abeq 3100uu 9861 60:VI 91 280

{




uo2 " JiW Bty PUD

UOOXX %20(1q pud
( (0)deud//,1xp, ‘(0)4eys//,1d, “i1d )juiias ||ed
( (0)4eyo//,txp, ‘(0)J4eud//,3ubi10, *3ybi|D )utias [|ed

UODXX 320{q 3}JE}S

Uod " Jjw ||t 4els

Voooooo

oovoooooo

~TNOTNO~OO0




( (0)4eys//,06xp,
( (0)4eys//,gZx!,

‘(0)4eud//,qeiqmb,
‘(0)Jeys//,piLoxXip,

elep-jiw ait4 pus

glrepxx »}d0|q pua
‘gqeigmb juries ||ed
‘pPLOXip )uLias ||ed

e}EPXX Y¥00|Qq }Jeis

eiep-jiw S|t jJueys

| abed eiepuu 986} 60

OooOLOLULVO
[y}
-

ooobooLoLO
TANOTINON~OO

‘¥ 9} O9aQ




0P Jiw Sty pus

I0pXX ¥o0|q pue

3OPXX %00|qQ }Jeis

10Pp 33w 8Lty juels

VDoVvLVObLOLOLOLOLLOLOOLOL

~ONMOITNO~0ON



(

wadp - 43w B L pua

wadpxx %20|q pua

(o)dJeus//.,0z*+, ‘(0)deys//,bds, ‘6Bds )juiiass (|ed

wJadpxx 3o0|q 3jdJeis

wudp© Jiw 314 jJels

} abed wudpuu 986} 60:

voooooovoL
o~
-

oLoLoLOOO
TNOTHNONOO

v 91 98a




A AOVLNEU\\~F*U\
( (O)ueys//, i xp,
A AOvLNEU\\xw*U~

A AOvLNIU\\sw*U\

‘(0)J4eys//,yrdenu,

Uyda-jjuw 3|13 pua

YldJaxx 3oo|q pua

‘(0)4eya//,10M, ‘Lam )juiiss ||ed
‘(0)Jeyon//,10du, ‘jodua )urias jleo
‘(0)deyo//,beu, ‘bau )uiies |Leo

‘Yidanw )juirias |Led

YjJaxx 3ooiq jJeis

Yida jiw 3|t 3Jels

OoOOoO0OODUOLY

ooovooLoOoO

raNOTHHDONOO




(0)ueyo//,9xt, ‘(0)4eyd//,spilid,

( (O)deus//, x4,
A AOVLNCU\\~¢*P~
( (0)deys//,1*TLS,
A AOVLNEU\\xw*wx
A AOVLQEU\\~F**~
( (0)d4eyd//,1xTLS,

( (0)veud// ix*it,
A AOuLNEU\\~v*_~
(0)Jeyd//,1*x2LS,
( (O)d4eud//, x4,
( (0)deud//,ixy,
(0)4eus//, 1 *TLS,
( (0)Jeys//, i xt,
A AOvLNCU\\~v*—~
(0)deuyd//, 1 +2LS,
A AOVLMIU\\~F*v\
( (O)veuys//, x4,
(0)Jeys//, 1 x2LS,
( (0)deud// 1%t
A A0vLN£U\\~v*v~
A0vLN£O\\~v*was
( (0)4eyd//, b=,
( AOVLNIU\\~—*—~
(0)d4eyd//, 1 x2LS,
( (0O)deud//, x4,
A AOvLNCU\\~v*—\
(0)4eyn//, 1 *CLS,
A AOvLNSU\\~+*v\
( (0)4eys//, i xt,
AOVLNCU\\~—*NFW~

‘(0)dJeyd//.cAezn,
‘(0)d4eyd//,eArun,
‘(0)d4eys//,cAueu,
‘(0)4eys//,LA8Zn,
‘(0)4eyd//,1A3un,
‘(0)4eys//, LAweu,
*(0)«4eyo//,zPZN,
‘(0)deys//,2piun,
‘(0)4eyo//,Tpuey,
‘(0)Jeys//,1pazn,
‘(0)deys//, 1pIun,
‘(0)dJeys//, pweu,
‘(0)dJeyos//,ze2zn,
‘(0)deys//,go3un,
‘(0)d4eyo//,caweu,
‘(0)4eyo//,10832nN,
‘(0)4eyd//,1e3un,
‘(0)d4eys//, taweu,
‘(0)4eys//,zeazn,
‘(0)4eyos//,zeun,
‘(0)4eys//,cewey,
‘(0)deyd//,1ed2N,
‘(0)Jeys//,eiun,
‘(0)dJeyo//, Leweu,

‘(0)dJeys//,sazn,
‘(0)dJeys//,s3un,
‘(0)Jdeys//,sweu,
‘(0)daeyo//,482zn,
*(0)deyd//,d3un,
‘(0)4eyd//, dueu,

aitd 3w 38{t4 pus

8LLt4xXX 3o0|q pua

‘Spill4 )ulias ||ed

‘s9zn )juiies (led
‘sjun juiias (Led
‘sweu )jujias (Leo
‘d@zn )juilads | |ed
‘aiun juiiyss {teo
‘dweu Juiias treo
‘ZTABZN JULlas teo
‘TAIUN )uiids | Led
‘ZTAWRU )uilas | |eo
‘fABZN juULlIa8S | |ed
‘PA3UN Juilas | |ed
‘pAmRU Julias | {eo
‘Zpazn )juiias |leo
‘ZPIUN )uilas (Led
‘Zhweu )uties ([ |ed
‘1pazn )uplas | {ed
‘1p3uNn julries led
‘lpweu juiies (|ed
‘ge@azn )uLias ||ed
‘Zolun juirias |Led
‘Zeweu )uLias ||ed
‘p@@zn )utias | |ed
‘pa@jun juries ||ed
‘jaweu )uries |led
‘zeazn )uiies (led
‘Zeiun )juiriss ||ed
‘Zeweu )jutias (|led
‘fee@zn )juLiss {|ed
‘fejun juiias ||ed
‘jeweu juriss t(ed

B[l 4XX YO0|q }4els

9Ltd 3w B LF uels

ooovooLooO

ovooooLoL

raNMSTOO~NO0N

I abed al1iuu 9861 60:vI 9}

o -Ye}




( (0)J4eya//,0C*t.,
A AOVLNCU\\~OOO?*¢~
A AOVLNSU\\~O®*F~
A AOV(—NCU\\~ON*—~

SLtd 43w 114 puUs

S|14XX Yo0|q pua
‘(0)dJeyo//,o0udqp, ‘soudgp )uiias ||led
‘(0)4eys// ,besiep, ‘basiep )uiiss ||ed

‘(0)4eys//,o2sWdy, ‘SZSWJY )uj3as ||ed
‘(0)Jeus//,ersitd, ‘BISli4 )upies (led

Sl14XX 3D0|q jJeys

Sitd J3w 3Lty juers

vooooLoLL

voooooo

rTNOTOO~OM




o 61
533w d144 pud o 81
R o) Li
° 9l
o St
t4UBXX %o0|q pua 2 i
o €1
‘ e} (4]
(0)4euyd// .6+, *(0)4eys//,6nad, @:na vm”www ””MU el
A ( (0)4eus//, x4, .onumco\\~uso~. 3no vc s 1tes I
0)JRUD// kb, *(0)dBUD//,Waoel, E¢mu ) vumm Lo 0
A g el e e
( (0)deys//, i xk, ‘(0)4eys//,sbnq, \ , @
2 9
LJUBxx »o0|q 3jJeys O S
2 v
o €
fJuB - J3Ww 8|t3 34elS O w
e

} 8bed (Jubuu 9861 60:vI 9}

B=Yd)




o~~~ ~

——

jedbjiw a1ty pue

jedbxx 3oo1q pua

( (O)ueys//,zx4, ‘(0)4eys//,soduby|, ‘sodub} )uriss |{|ed
( (O)deys//,1x4, ‘(0)4eys//,pubaid, ‘pubeid )uriss ||ed
( (0O)aeys//,exd, ‘(0)veyn//,BuehAx, ‘BueAx )uiries [|ed

( (0)deyd//,Txd, *(0)deyd//,xwwz, ‘xwwz )uties ||ed

( (0)deyn//,2x4, *(0O)deyd//,xwwA, *XwwA )ui3as {|ed

( (0)deyo//,z*xd, ‘(0)4eyd//,Xwwux, ‘xwwx )jutias ||ed

( (0)deyo//,exd, ‘(0O)deysn//,dyszAx, ‘diyszAx )uties (|ed
( (0)deysn//,ex4, ‘(0)veyd//,yosuzAx, ‘youzAx juiiyas |Leo
( (0)deud//, x4, ‘(0)deys//,831UAx, ‘831YAx )juirles ||ed
( (0)4eyo//,ix4, “(0)deyo//,uibuwb, ‘uibuwb )uirias ||ed
( (0)deud//, x4, *(0)deys//,Myiwdy, “fYiwds )ulias ||ed
( (0O)deus//,zxd, ‘(0O)Jeyn//,esuehx, ‘eadeAx )Juiiss ||ed
( (O)deuyo//,gx4, ‘(0)ueyo//,uibuod, ‘uibuod )uiizes ||ed
( (0)4eyo//,zxd, “(0)aeyo//,ebedAx, ‘abedAx )urias ||ed
( (0)d4eyo//,exvs, ‘(0)Jdeyod//,ujzAx, ‘UlZAx )uLl®sS ||ed
( (0)deud//,bxbs, ‘(O)Jeyd//,pmiql, ‘pPmMiqi )uiries ||ed
( (0)deud//,1+vs, ‘(0)4eyd//,pML33, ‘PM(3} )uLllasS ||ed
( (O)4eus//,zxps, ‘(0)4eys//,sxehx, ‘sxeAx )uiiss ||ed
( (0)deys//,ext, ‘(0)deyos//,pidbAx, ‘pLubAx )ulies ||ed
( (0O)deys//,xt, *(0)deyo//,sweuyd, ‘swedaid )utias ||ed
(0)dJeys//,0ex8s, ‘(0)Jdeysn//,S8AUND, “‘SBAUND )UL13S ||ed
( (O)ueud//,pxd, *(0)deys//,inwi33, ‘1NWi3ll )uLiss ||ed
(0)Jeud//,1x09s, ‘(0)d4eys//,ye1313, ‘H@13131 )uiles j|ed
(0)deya//,1x09s, ‘(0)4eus//,ed1313, ‘€8(313 )uLias (|ed
(0)4eyd//,1x09s, ‘(0)4eys//,zetity, ‘TaL3It3 )uLiss [|ed
( (0)dJeus//,1+»09s, *(0)4eys//,a1311, ‘®13111 )ulles [|ed
(0)dJeys//, 1 x09s, ‘(0)deuys//,1=qe|z, ‘|eqelz )juiias |Led
(0)Jeus//, 15098, *(G)ueud//,12qeth, ‘|ageiA )uiises ||ed
(0)Jeus//,1+09s, ‘(0)Jeyd//,1@qelx, ‘1agelx )ulies [|ed
( (0)J4eys//,ixt, ‘(0)J4eys//,uoirrdo, ‘uojido )utiss ||ed

jedbxx »o0i(q jJeis

Jeub-jjw 8|14 jJels

vboooLooLoOLO

voooLvoLOVOL

~TNOTHOO~OO




o] 8}
T43W Bty pus O Li
Aeub- 33 2 Lt
o Si
o] vt
J0ig pua o €l
ARUBXX % 2 e
b
‘ 83f )utiiss ((ed
. Jeys//,swudif, .mEL &2 I
AAMWWMMMW“\WMHW~ .MwwngO\\.msngw~ mELMwM anwww ””mo 0
¢ : D SWJal}d, ‘swd L 6
B Olayaatls ¢ 6 uirias {Leo
( (0)4eus//,sex . 430, "suieio Jui
( (0)J4eus//, 1 xp, (0)d4eys//, ’ . M M
20|Q 3}dJel}s O [+
ABUBXX A 2 s
o] €
ARG j31Ww 8Ly jJEelS w w

| ebed Aeubuu 986} B0:¥+ 9} 280




( (0)Jdeys//,vixp,

‘(0)deyo//,3utAuy,

iUt T Jiw Bty pus

FLULXX YD0(q pua

‘JULAL} JuLlss ([ |ed

JLULXX YD0|qQ jdels

FHULTJIW BLLY FJueys

oooooo0oO

oooooLovo

~TNORSIDO~DOO




o (X4
43w 8itsd pua 2 (074
Lex- 33 - o
) 8t
] L
X 3oo|q pus © g}
feRxx > o
vi
‘pPLOXS JuLias [ Led
. OvmeU\\.Upoxm‘. o] s oo o
( ongmuw“\mwww'uAOMgmso\\~u3LUc3~ wBLUCM Wmmwww ""No el
AAAwwWcho\v.o¢*u~ .ongm50\\~mﬂwwc~.pwmmw_ uties Lieo et
. Jeyo//, LpPO ‘. 0 b I
A onﬂmuw“mmnwvm ome~ .ongmco\\~gm>.,gmmw Wm”www ””mo 0
) v“
*(0)4euUd//,3443p3, 3 uties Il 6
(0)<4eys//,se*pP, A. o e
( ( (0)4eys//, 1 xp, ‘(0)4eys//, ‘ M M
s0iq 3Je3s © g
Lexxx -
o €
) |9itl 3de3s O [4
Lex- jaw ag ° :

I abed texuu 9861 60:¢I 91 280




(

AOyLNIU\\~O@*U~

‘(0)Jeyo//,qelsew,

sew Jjw dL4 pua

Sewxx 3¥o0|q pusa

‘geisew juilas ((eo

SeWXX 320[Qq 1Jels

sew  jlw 8ty jJaels

[SNG S RS R S 6 B 4)

OooLoLOLOO

~TANMTNO~OO




S~~~ ~

(0)d4eyd//, 1P,
(o)4eys//, x4,
(0)yeus//, b xt,
(0)dJeud//, b x},
AOVLNIU\\xw*w\
(0)4eys//, 1 xt,

‘(0)ueyd//, 330wty
‘(0)Jeud//, 314403,
‘(0)deys//,dAyxeuw,
‘(0)Jeys//, 1t xew,
‘(0)4eys//,3tunty,
‘(0)4eys//,d1tdty,

jsew  jiw 8|lJ pua

1SBUXX %001Qq pua

‘4jowiy )uiias (Led
‘313403 )uties (led
‘dAyxew )uiiss | |ed
‘Lidxew )ulias [led
‘Flunty )juries ||ed
‘SlldtYy )uLias ||ed

1sewxx %¥00|q jJdels

isew jiw 3|4 3Jels

+ obeq 3sewuu 986} 60:

vogooOoOO
~
-

ooooLoovoo
NS IHO~NOO

vt 91 o8aQ




( (0)Jdeyd//, b=,

Xew- 4w 3|t} pua

XeWXX A©o0|1q pua

‘(0)4eUD//,UsAu, ‘UBAU )uL}aS | |ed

XeWXX %20{Qg jdels

XBW-  J3W @1t4 3UeIS

OooboLvooOOY

OoooOooOoOO

TNOYTHO~NOO




o Ll
3w Bltd puUa O 9l
oStW- 43 > o
] vi
o €l
IS WXX %00|1q pua o tA
ol i
¢ teo o]}
Baey, ‘3abdel )uries | 0
. .AOvLNIO\\\#m ‘ uLias (reo
NESLLL, (e e e
‘ o se , 5
( (0)4eys//,z+09s, ‘(0)Jeus//, >
I2SLWXX YD0|qQ }Jelrs M w
2 €
OosStw ' Jiw 8Ll yJeys M w

I abeq osiwuu 986L 60:¥L 91 98(




uoow - jiW B4 pud

Uoowxx »ooiq pua

( (O)4eys//,b+t, *‘(0)Jdeyds//,paowuy, ‘pJowu )uLias ||ed
(0)Jeus//,9+p,
( (0)4eys//,1xp, ‘(0)Jueuyd//,0oow3, ‘QOOW} jiit3dS |[€D
(0)aeys//, 1 xp,
(0)Jeys//, 1 +p,

‘(0)deyos//,000WAL, ‘OOOCWAL )ULIBS ||ed
‘(0)deyo//,uocowip, ‘uocowip )uLias ||ed
*(0)deyd// ,ucownw, ‘Uoownw )juiias |eod

uoowxXXx 300 |1q 3Jels

uoow- jjw 8|4 IJeLS

soooouvo

ooooooLL

TFNOTINO~MNON




o vi

3w dt3 pua O €4

pisw- 3} L - o
o (X

o) 0]}

wxx %o0|Qq pua O 6

pis ! > 8
o L

o 9

20(Q 3d4e}S O S

prSwxx 2 s
o €

“J3W B[t 3Jers o z
pisw- 33 Lt - ‘

i abed piswuu 986t 60:vit 9I 284




sweu-jiw 8L}3J pua

BWeUXX %o0|q pue

saweuxx X}d0o|q jJuels

aweu jiw S| }J FJels

coooLbLVvLVLOLOOLOOLOLOLOOLOD

TNOSTHO~NOO



o X4
ujiw 8Lty pUd 0 0T
Zlaund o) 6l
o 8t
o) Ll
Z{juxx »%o0|g pus o 9}
o} St
vi
‘3nofuy jupias (|ed
Exb, ‘(0)4eud//,3n0fd3, “an 5 €l
O eS ) ai;  (0) ey 30ia, 3ol Jirres tieo i
( (0)4eUD//, V1, ‘(0)JeUD//,3u1ud, 3upd vcpvmm |leo '
(0)deud//,zxt, ‘(0)4eUD//,XPUOL, mu;ow vcpuwm L1eo ot
A (0)4eud//,z*t, ‘(0)4eud//,xsod, 'xso vcpwwm LLeo 6
( MOVLNIU\\~r*—~ .AOVLGLU““\vMM“W\ .MMM“M chvmm | Leo 8
2//.G*%TLS, ‘(0)4eyd//,@ ' ’ > L
( (0)d4eus// > ¢
J01q 3Jeis 2 g
Z | JUXX ¥ 5 v
o] €
Zyju 43w attd juels M w

I ebed z|juuu 9861 60:¥I 94 280




daju-jiw 83 pus

duiuxx 3¥o01q pus

dujuxx 300|Qq 3jdJe3s

daju-jiw 8|1Ld 1Jders

oovooovoOooLoOLOLOLOLLOOLOLO

NSO~ ®M




o) vi

43w Sty pua o 43

sqQo- 43 - o
o] [

o (o3}

X 300|q pua 2 6

sSqoxx ° o

o] L

o] 9

201Q 3jdJeys O [+

SQOXX 20| ° "
o) €

SQo- 1w 8L juels w w

| abed sqouu 986} 60:vi 9I 280




INd 3w 3Lt pus

XX MO0 |G pud

INdxx 3o0|q 3dJels

d-Jiw 814 JaeIS

ovovobovboooobOLOLOLOUL

—NOTOO~0O0



o) St
"J3Iw B3 pus O vi
xwwd " 33 2 4
o] ct
el [N
xwwdxx 300|1q pua 2 o]}
o) 6
8
¢ d jutias jted
¢ Jeys//, xuwud, Xwuw R 8
( (0)deya//,zr*a, ‘(0) / - :
Xwiwdxx 3o0|Qq 3jd4els o [+
o) b |
) € ?
xwwd- 43w 8|14 3JE}S O w A
o]

t abed xwwduu 986} 60:¥} 9 220

—




( (0)deys//, =1,
( (0)aeus//, b x4,

‘(0)ueys//,yeudyu,
‘(0)Jeyo//,yepesy,

( (0)deun//,ixt, ‘(0)deys//,08100,
( (0)4eus//,1xt, *(0)deyo//,ebed|,

juud- j3w a4 pus

juddxx 3¥20|qQ pus
‘jewdjiu julias ||ed
‘Jdspesy )uiias | |led

‘08100 )juiiss ||ed
‘sbed| )juties |{eo

Juadxx 3¥o0o|q 3jJeis

Iuud- 33w a1 3dels

goovoovoo

ooooLoooLoO

-NMTNON~0M




—~

_~—~ o~ -

o °14

doud- 43w ®l14 pus o ve

o) €C

o) (44

el (X4

doudxx 3o0oiq pua O (074

o 61

(0)deys//,c+P, ‘(0)deyd//,woulp, ‘woulp )uiias ||ed 81
(0)deys//,zxt, *(0)4eys//,3usAd, ‘jusAd )urias ||ed L}
( (0)d4eys//,z*t, ‘(0)dJeyos//,unsd, *‘unsd )uriss {|ed 91
(0)4eys//,ext, '(0)d4eyo//,19Aasd, ‘|aAsd )urias (|ed St
( (0)d4eys//,zxt, ‘(0)d4eysn//,pedd, ‘peud )uiias ||ed vt
(0)Jdeys//,ext, ‘(0)4eyd//,uoowd, ‘uoouwd )uiias ||ed €l
(0)4eys//,zxt, ‘(0)deys//,wdeyd, ‘waeyd )uiiss |[|ed 48
(0)deys//,zx}, ‘(0)deyos//,Beupd, ‘HGeupd )uiiss ((ed (Y
( (0)4eyd//,ext, ‘(0)d4eyos//,qod, ‘qod juiiss [|ed (o]
(0)J4eys//,gxt, ‘(0)deys//,odsed, ‘oused )uiias [|ed 6
(0)dJeys//,ezxt, ‘(0)deyn//,rdoad, *‘3doad )uirias [|ed 8
2 L

o 9

doudxx »o0|q 3}J4B3}S O [

o 14

o €

doud- j3w @114 3J4eIS O 4

o 3

I abed douduu 9861 60:¥} 94 28Q




(0)4BUD//,0T*4,
AOVLNKU\\~O?*L~
(0)4eUD//,0Zd,
AOVLNCU\\xON*_s
AOVLQF_U\\~ON*v ’
( (0)dJeyo//,0z+ZLS,

P~ -~ o~

AJ4Ob 33w 3114 pua

‘(0)deyo//,0z)sd, ‘®zisd
‘(0)d4eyo//,uedsy, ‘uedsy
‘(0)d4eyo//,doisy, ‘daisy
‘(0)J4eyd//,8ulL i, ‘suti
‘(0)4eyd//,3tpax, ‘3ipay
‘(O)deyo//,eL 4, ‘Lt

( (0)4eud//,0Txt, ‘(0)J4eud//,ioqusy, ‘Loqusy
( (0)4eud//,0T*xt, ‘(0)Jeuyd//,teqetiu, *(aqgeju
( (0)deud//,0zxt, ‘(0)Jeud// Muwi, ‘daul

( (0)4eyos//,09+8s, ‘(0)Jeys//,swuedy, ‘swaedy

( (0)J4eyd//,0zx8s,

‘(0)deys//,eweus, ‘sweus

AJdObxx 3o0|g jdJels

AJOD 31w 8113 3Jels

yuiies
yutries
jyutias
jutias
yutiss
yutiss
juLias
juties
yuiries
yuriss
yuiies

AJDbxXx %001Q pua

LLes
l1ied
iLteo
tLed
L1ed
LiLed
Lied
t{ed
Lted
Lied
LLeDd

oOovbovoovoo

oooLoLOLO

FTNOTIDON~0O0




o i

T3ilw BLHd PUd O €l

J4nob - 33 2 el
2 (3

o (]}

Jnabxx 30019 pua o 6

o 8

o L

=] 9

JNob¥X %00|1q 3jde3}s 2 S
o) 14

e €

Jnob - 3w 8t 1dels w w

} obed unobuu 986} 60:¥} 9} 230




uabb-jjw a@|14 pua

uabbxx >3o0|q pua
( (0)4eyd//, x4, ‘(0)d4eyd//,®314is, ‘83I1Yis juiias (|ed
( (0)deys//,ixbs, ‘(0)Jdeys//,Aepdb, ‘Aespdb )uiies ||eo

uabbxx »3o0iq 3jJe}s

uabb- jiw aptd 3delrs

VooLvooLOLO

Oooo0oOOLOLVO

rONMOTNON~NOO




2 v

‘43w DLty pUd O g}

JqLb- 33 L ° et
o bi

2 Ol

4qibxx 3oo1q pu@ o0 6

o 8

2 L

2 9

o019 jd4elS O [+

4q1bxx > 2 s
2 €

. wally ydeixs O [4
#qlb- 32 l 2 _

I eBedq iJqlbuu gg6l 60:¥I 9t 2@Q




( (O)Jeyd//, 1T+,
( (0)4eyd//,iTxd,

*(0)d4eys//,ressod,
‘(0)Jeys//,o|eosd,

( (0)4eus//, e*8s, *(0)dJeys//,sweud,

( (0)d4eua//,iz+eis,

A AOVLNSU\\~—N*VW\

‘(0)Jeys//,s3und,

( (0)useud//,tz*t, ‘(0)dJeyd//,pdomd,

A AOvLNCU\\~—N*m~

‘(0)deyo//,B 3xud,

wudb- j3w a1y pud

wudbxx 3o0iq pus

‘3@sjod )uries j|eo
‘@leosd )ulies ||ed
‘eweud juiles ||ed
‘sjtund juLies eo

‘(0)Jeud//,prid, ‘piid )urias (|eo

‘puaomd juiries |ted
‘Bisxwd )urias |(eo

wudbxx »3%01Qq 3Jeis

wuadb- j3w 31} 3IJe3rs

ooouvoooo

oovboooLooo

~TNOTIHNO~OO



o} L}
‘33w 8|L3 pus 2 9l
xdud - 33 1 2 o
o) vi
o €}
xdudaxx 3ooi(q pua o Zh
o] (X
o]}
‘IN}8pO )uiiss (Led
. "(0)deysn//,3nidpo, " o oo 0
( Aomgwuwmmmwvw\m;w~ .ongmco\\monmg\.ommmH Wuwwmm “—mu 6
¢ ,0duu
( (0)deya//,1+p, ‘(0)<4eY2//,0 ’ w m m
xdudxx 3o0iq 3jJeils w w
o] €
xdud-jiw 8|1} jdaels M w

} 8bed xduuuu 9861 60:vI 94 D°eQ

——




(

( (0)deyo//,1+p, ‘(0)deyo//,Bbuezue,
(0)4eus//, 1 xZLS, ‘(0)4euUd//, 1143N0,
( (0)4eys//,1xTLS, ‘(0)d4eys//,Lr3ug,

isdujiw 8|14 pus

31sduxx »d0|q pus

‘Buejue )uirias |[Led
‘113300 )uties [ Lted
‘Lidut )uliss (Leo

3sduxx »o0|q 3}Jdeis

3sdu-jiw @)ty 3uers

oooovoo

ooooououo

rTNOSTDO~NQO



( (0)4eyd//,exp, ‘(0O)4eys//,uodus,
( (0)ueya//,zLxpP, ‘(0)4eUd//,A0DAY,

( (0)deud//., =4,

‘(0)Jdeus//,3doy,

AODS " 43W B L4 pud

AODSXX %00(q pua

‘uoosus jutLias (jed
‘ACDAJ )Ulles | |eD0
‘3do} jutiias |Led

AODSXX YO0|q jdels

AODS " JiWt 8L 3 jdelS

| abedq Aoosuu 9861 60:

OooboooLoO
<
-

(ST ST SR ST & By S 2]
“TaNMNMTOOO~NOO

vi 94 98Q




(

(
(

uUssS - jiWw 9|4 puad

UBSXX %00|q pu?

( (0O)ueys//,8Zxp, ‘(0)4eys//,sagb, ‘sqgb )ujiss ||ed
( (O)4eya//,tT+P, ‘(0)4eYs//,qOSd, ‘QOosSd juiias | |ed

( (0)d4eys//,t*t, '(0O)Jeys//,gussy,
( (0)4eud//,1xt, ‘(0)d4eys//,guesy,
( (0)4eys//,i*xt, ‘(0)J4eyoa//,juasy,
( (0)d4eus//,txt, *(0)4eus//,zquiy,
( (0)deyd//, b xt, ‘(0)Jeya//,ANd3y,
(0)deud//, 1+, ‘(0)Jeys//,dJepedy,
( (0)deud//,1xt, ‘(0)dJeys//,seodi,
(0)J4eyds//, b xt, ‘(0)Jeysd//,ussxeu,
(0)d4eud//, 1 *t, *(0)4eys//,sqoxew,

’

‘gusst )uiiss (|ed
‘Zuast )urias |Led
‘pusst juiias jLeod
‘Z3a3t )uiiess ||ed
‘AxJ3} )Huries ||ed
.LNUN.:. vc.pwmm {ied
‘Seodl )Jutias ||ed
‘ussxew )uiiss | |ed
‘sqgoxew juiries (|ed

UasSXX 300|q 3}Je3s

uas - Jiuw a8t juels

oovooooo

Co0o0LOOOLVY

~TNMOSIDON~0O




B 61
. alts pus O 8
wads - 33w 2 8!
o =13
2 =13
X 3}o0|q pua 2 v
wudsxx 2 4
° (43
‘ingiep )juries ||e
Jd, *(0)4eys//,snqiep, : s e ch
( AOVLNCUAMDMM\ m*M\V.onmeo\\~uo_U~ wwwu v“wwwm ”_mo b
( Awwv;mzo\v.ON*_\ ‘(0)Jeyo//,bBds, .Umw chvmm Lieo 0
M Soday 7 sopee .AOVLNLU\\.UMw\.mmEm vcwvmw LLed 8
Jeys//, 1 »0ps, ‘(0)d4eyo//,Bsub, ) ] ;
( (0)4ey . -
20(1Q 3}J4e}S O [
wJadsxx 300t 2 s
o €
wuds - J3w 2114 3Je3s w w

} abed wudsuu 9861 60:vi 91 937




uyds-Jiw a4 pus

widsxx %o01q pua

( (0)Jeys//,0z*pP, ‘(0)Jeys//,awtids, ‘awilds )upias |[(ed

( (0)4eud//, 1 +p,
( (0)a=ud//, 1P,

‘(0)d4eyo//,|03ds, ‘Lo3ds )uiiss ||ed
‘(0)Jeys//,beuyd, ‘bauaygd )utiss ((|ed

widsxx »20(Qq 3}Jeirs

wids-jiw @11y 3Jeys

oooooo

VoLooLoLbOLOLO

TNOSIDO~OON



‘(0)Jeus//.qieex,
*(0)dBUD//, XNL A,

(0)deUD//, L %P,
( (0)Jeud//, 1P,

( AOVLQCU\\s—*U\

A AOVLNIU\\xv*U~
( (0)4eys//,ixt,
(0)4eud//,9+p,
( (G)deuUd//, 1 4p,
( AOVLNCU\\\w*U~
( (0)4eus//, 1 *p,

‘(0)deyn//,pJosu,
‘(0)d4eyd//,0unsaud,

‘(0)4eys//,0unsy,
*(0)Jeyd//,unsip,
‘(0)d4eys//,unsnu,

o) €T

UNS “J3W B4 PUd O zZe

e (X4

o} oz

o] 61

unsxx 3oo|q pus 2 81

o Ll

‘grea) )juiiss |(ed 9t

‘XN 3% juLias ||ed w"

‘(0)Jeys//,ded¥, ‘Jdesx )uLias ||ed 4

‘(0)J4eys//,unsy, ‘unsy )uiriss ||ed el
‘pdosu )ujiss | |eD

‘QuNnsAJ juiies Led L

‘ounsy )ulLias |led ol

‘unsip )uiias |(ed M
. 1388 | |eD

unsnw )uti . 8

o 9

UNSXX »%20|q 3}Jel}s O g

o 4

o €

uns- 43w 8il4 3JeIs O m

o

} 8bed unsuu g86F 60:¥i 9} 98q




( (0)4eud//,091+p, ‘(0)4eYd//,qrqgas,

( (0)deyo//,zxt,

‘(0)Jeyo//,qnsd,

IQAS " Jlw a4 pus

FQASXX )20|q pua
‘g3gAas julias ||ed
‘gasd juiriss ((ed

LQASXX 3D0|q 3}Je3}s

1QAS "33 B} 3 jJels

oovoLvLOOLOVOL

vooooboo

rTANOITHNO~0VO




o vi
3w B4 pus O el
ITERFEUTR > &
e} b
o} [e]
JWLIXX MO0|Qq pud 2 6
1 ° e
° L
o 9 ,
|
2019 3}Jeys O g
SWLIXX ¥ ° s
) €
Owil " jiw atijd yJdeys M w

I ®bed owiiuu 9861 60:PF 91 2380

l




( AOVLNSU\\\—*U~
( (0)4eys//, ki,
( AOvLNEU\\~v*U~

{ AOVLNSU\\~—*U~

( (0)4BUD//, 1P,
( (0)4eus//, 1P,

A AOVLNCU\\xM*ms

‘{(0)Jeysa//, Leapus,
‘(0)4eyo//,rdopus,
‘(0)Jeys//,exrop,
‘(0)d4eys//,puay,
‘(0)Jeys//,utbaqa, ‘uibeqi )uiries ||ed
‘{(0)Jeyon//,serep,
‘(0)4eys//,93ep,

|uwl} Jiw Bty pus

Wl 1XX Yooiq pud

‘leApu® )uriss ||eo
‘ydopue )uiiss led

‘e}(ep )ulrias ||ed
‘puay )utiss ||ed

‘sajep )jui3as |eo
‘@sjep )uilas [|ed

Bl IXX YO0 |q jdaels

Wil jiIw St juels

oooovoo

OoLooLOoOLOLO

TNMOMTHONMDO




(

AOVLNIU\\xOOw*U\
A AOvLNCU\\~—*P~

( (0)d4eyd//, 14,
A AOVLNIU\\sw...#\
AOVLNCU\\xwiux
(0)d4eus//, 1 xt,
(0)4eya//,cxp,
(0)deus//, 9%},
( (0)4eUD//,9%1,

.~~~ o~

‘(0)dJeys//,@1qeip,
‘(0)d4eys//,uiqdy,

‘(0)d4eyo//,8ALdp,
‘(0)d4eyo//,esde|},
‘(0)4eyn// ,baugeb,
‘(0)Jeya//,setqip,
‘(0)deyo//,a3epip,
‘(0)4eyd//,@3epi,

o] €T
330} " 41w B L3 puUs o [44
o] 14
] (074

el 6t

3403IXX %D0|G pus o 81

e L)

‘algeip )uiias (led 9t
‘utqdy jutiss |Led St
‘(0)deyo//,adey, ‘adey )uiias ||ed i
‘®AjJp )uiiss (|ed 13
‘esde|3} )ulias ||ed fA
‘baujeb )uiies |(eo [y
‘selqip )uliss (|ed ol
‘@repip )uiies ||ed 6
‘@jep| )uiiyes (led 8
e L

o 9

$3403XX >20|Q 3jJeys O S

o] 14

o €

4403 " 33w B3 3J4eIS O [4

] 3

} abed j4031uu 9861 60:¥I 91 O20




S103} 43w 3Lt pus

S103XX »20|q pua

S1OIXX Y¥20|qQ 3Jeas

S103} " J43w St3 JJeys

vboobooLvoLVOLOOLVLOLOVDOOLOUO

~TNOSTNO~0O0




el 6}
- w alLty pus o 8l
sAsn- 313 2 Bl
] =28
2 St
sAsSnxx »o00{q pus 2 v
2 €l
43
sn, ‘z|2sSn )uiias reo '
*P ‘(0)4eyo//,zLosn, : e les §
( AOVMGMW“\mvawH ‘(0)Jeys//,z(osu, .N_MMM Wmﬂwwm Lo b
AAAWW“LMCO\M GxPS, .AOvmeo\\~«M>m3~ cww>m3 v:wvmw Lo 0
' ¢ sAsn, ! s
' 52 epicidl ¢ Asn )jutiss ||ed

( (0)deuUd// hxt, xosASn, ‘xasAsn jul . @
( (0)J4eys//,6xt, ‘(0)deus//, ' ; :
SAsSnXx >20{q 3jJe3s 2 ]

o 14

o €

sAsn-jiw @|l4 3IJe}s w w

} abedq sAsnuu 9861 60:¥I 9} 28Q

llllllllIIIlIIIIllIIIIIIIIIIIIIIIIIIIIIIIL




PN N~ o~

.~

(0)4eys//,zxp,
(0)ueud//, zxt,
(0)Jeyos//,zxt,
(0)4eus//, 2P,
(0)deus//,z+p,

XOA 43W B 13 pus

XOAXX ¥20|q pus

‘(0)J4eyo//,e91ebes, ‘ojebes )uiias ||ed
‘(0)deyo//,e8ubpy, ‘@a4bpy )uiriss ||ed
‘(0)deyo//,uepdoy, ‘JdspJoy Juliss | |ed
‘(0)deyn//,oe4o0s, ‘OeI|10S )Uuilss ||ed
‘(0)Jdeyo//,0813ds, ‘O81J4S Juilas (|ed

( (0)Jeun//,exp, *‘(0)aeyd//,eades, ‘esdes )uLilas (|ed
( (0)deys//,z*p, ‘(0)deyo//,484s, ‘Jous )ullres [|ed

(0)d4eud//,9xp,
(0)4eys//, TP,

‘(0)Jeyo//,eudequ, ‘eudeqd )uiiss |(ed
‘(0)deyo//,oe4bup, ‘oeybup )uties | led

( (0)4eud//,zxp, ‘(0)4BUD//,P¥, ‘PY )uties {|ed

( (0)4BY2//,0bxP, ‘(0)4euUd//,p, ‘P )uriss [|ed

( (0)4eud//,9+p, *‘(0)J4eys//,o, ‘D )uriss (|ed

( (0)4eud//,z+P, ‘(0)4eUD//,PJOUd, ‘PJOYD )uilas |{(ed
( (0)deud//,T+p, ‘(0)JeUd//,PD, ‘PO )uLlds ||eDd

( (0)Jdeyn//,z+pP, ‘(0)4eyo//,o0dd@e, ‘DoJde )ulies [(ed

XOAXX %200(G 1Je}s

XOA“J43W B[t 4 IdeIS

vooooLoo

ooo0oooOOO

~TNOTINON~NOO




( (0)d4eus//,08xp,

*(0)J4eUD//,QBIIUA,

IUA“JIw 31t pus

JUAXX ¥20|Q pua

‘Qe3ljuA juilaes |Led

IUAXX Y201Q 3Je3s

JUATJ3U B L4 Jdels

I 8bed i1uauu 9861 60:

oooooLOLO
3]
-

ooovoooLu
TONMTIDONOO0

vi 91 92a




M 3w Ot 4 pua

H—L.BXX A{o0(q pus

( (0)4eud//,01%4, *‘(0)deus//,suaeau, ‘*sdeau Juiies reo

( (0)ueys//,001 x2S, *‘(0)4eYD//,SdeA, ‘SdBA Juiies (ted

( (0)ueuds//,1x4, ‘(0)deuyd//,sal}u, *sei}su Juiyss qles

( (0)d4eyo//,00T=1, *(0)d4eus//,zudsad, ‘judosd Juiies |jeo
( (0)4eus//,01+zi8, *(0)4eud//,so1t4, ‘solls Juries jled

ILJIMXX %O0(Q IJe3s

IHdMC 3w BLLE Jueys

ovovovooo

VobovooLLO

~-NOTHO~OO




pua o [4°}

p{o %]
(LE=40ANY) uJd31BWEJRd 0%
JaAny Juabajuy 6
(su48@3oeURyDg) ) wedbodd 8iepdn JO UOLSUBA = JBANY O 8v
(08=08dsy) uaisweded LY
oadsy Jabajul ay
(SPJOM || eu3Ixd) »doo|q deds @it4 = dDadsy 2 Sy
(tv=s8pny) usirsweded vy
sapny Jabajul 5474
sJd8joeueyd Q04 O ey
@yepdn 3s®! 0 uol3idiuosap = sapny 2 (R
(Gf=83epnu) uJaisuweded oy
ajepny uabajui 6€

8x0 pp/ww/AA uoljeaUd 40 B3ep = 3iepny O 8¢
(zT=2dA3y) uajrsweded LE
adA3y uabsiut og
odAy 8|34 = adAjy o GE

(¥L=343sy) dJe3zsweded ve
3dIsy dsbaruy £e
8wl jJels = pu3isy O (4
(9L=doisy) uazeuweded (X
doysy uJabaiul oe
Bawi3} dozs = doysy o 62
(1 =084yuy) dJoraweued 8¢
o9Jdyuy Jabajul LT
SpJ0o2ad J8pesy jJO Jagunu = J3Jyuy 2 [°Y4
(8L=084uy) ua3isuweued GZ
oaJuy Jabsiul vZ
3} U} BlEp YILlM SPUODBJ JO dBqunu = daJduy 2 £
(6L=2sWwd3y) Jdraweued FA4
zZswu iy dJabajut (%
spJaom Jabajul up yibuay swedy = zswaiy 2 oc
(6=s®poy) Je3sweded 61

sepoy dJsbsiul 81

spJuomM Jabajul g2 se aJois sdaioedeyd O0L 2 Lt
uot3eadd jo uojjdiuosep qofl = sapoy o 9}
(G=Jd3A0Y) JolBuweded Gt

Jd8ADYy uabajul vi

(spJom usfeiul ) 91D se paJois o et

uoi3eadd Joy pesn wedbBoud JO UOLSUBA = 4dADY D zI
(e€=91epoy) Jo31sweded [

@jepoy uabajul [e]

8x0 pp/uw/AA  uUOilIe8UD JO 93Ep = 83epdy O 6
(gL=088qy) J3}dweded 8

oasqy dJabajui L

8lep aseq j0 uoljdod spuodas = d5asqy 2 9
(L9=83epqy) dJaisweded [~}

23epqy Jabajul v

w'y‘p‘w‘A ajep aseq jo jJels = siepqy 2 €
sJysjdweded xsput Jspeay p}o 4

oodud wdedupy 2 }




wCE:PZT: O} TH/TL/98 ®1epdn ise| |y sjopdoi(#)@, SO2SOt BULep LI
i LOIGNd ®utdap 9l
OF D33HNd @uijep &l
8€ d0OLSd 8uijep v}
9€ 1d1Sd 8uidep gl
vE 03S8d suriep T}
6C 31vasd autdap i
82 3dAld ®uiiap O}
8¢ d4401d ®utiep
SZ 1V1Sd ®ut4ap
vZ OIUNd dBuiisp
€T DT14Mdd BU} 0P
TT 03¥0d 8utiep
LZ ZSdAHd @ul48p
0T ZSWYydd 3u4ap
6+ L1INNd 8U}dep

b 3WVNd auigjep

roaNMTnO~0O

I abegq sjapdol 986F PO:9F 94 Sed

-




pua o
P{o
Am— 3lund) uasiraweded
3iund usbeiuy
Jaqunu 3iun = 3tund o
(8c=9dA3d) uejroweued
adA3d uabejuy
odA} 8|13 = adAid o
Amw 33403d) uersweded
3303d duabaiu}
398340 awpy} = jJj03d o
(9€=3u3sd) uairaweded
343sd uebajut
dwll 3Je3ls = 3juisd O
(8e=doi}sd) uaisweded
dojysd uabsiui
8w}y dois = doisd o
(gz=31e3sd) ueiraweded
jeilsd uabajul
snijeis o/t = jeisd o
(€2=6t3mud) uejrsweued
B imud uabeiu
Bepsy (@zn) ajium/pesd = Hjmud o
Avw oauud) dJayauweded
oaJud duabaijul
all4 U} SPJUODBJ JO JBQUWNU |BIO0} = daJud O
(19=30tpud) usirsweded
301pud uabajul
SpJOOaJ AURUOLIDIP 40 Juaqunu = 3oLpud 2
(+=sweud) usiaweded
aweud uabeiu}
(sJ4830eUeyDd ZTE) B4 30 3Jdels = sweud O
on oaJyud) usirswedued
" osuyud usbaiui
SpJ02dJ Japedy JO Jagqunu = Sadyud D
(1Z=zsupyd) us3raweded
zsupyd uabajiui
spJom uabajul ul 8zis uspesay = zsupyd 2
(OT=zswuyd) usraweded
zswugd usbajul
spJomM Jabajul up 8zis awedyl = zswuajd o
(Zz=09uod) ue3r8weded
oauod Jyabsiul
Jaqunu pJoddJd 3jUsJdJnd = 23uod o
(ve=09sqd) uJeisweued
oesqd uabsjul
@jep 8seq 40 uoljdJod spuoodas = oasqd o
(6Z=93epqd) udidweded
@3repqgd uabajul
w'y‘p‘w‘'A syep aseq jo jJels = ajepqd O
sJy@jaweved xspui 3isxdoed o/ p}o
ooud wdaeddot o



pus o 11

p {2 ze
(6=} 124) uJd38weded %]
} 194 uaba3ul [o]
‘altd Adojoafedy a8Al3e|dd 3ISdtd = |84 O 62
(8=¢sqo) Jdraweued 8¢
Zsqo Jabajiul L2
‘@[ }J UOLIBAUBSOO PUODIAS = ZSQO O [°Y4
(L=1sq0) ud3idweded Y4
1sqQo uafeijut vz
‘8114 UOLIBAUBSOO 3}Sdts = SQO O €T
(9=Z1AS) dJdraweued fA4
ZIAS uabajul %4
‘8114 A11D0|BA pPAsSUES pUODBS = ZIAS O oe
(G=} IAS) u@3lBweded 61
1 LIAS uabazui 8t
‘alld A11DO0|OA POSUIS 3SJUis = (L IAS O L
(y=giie) dJojaweded 9}
Ziie dabajul St
‘®lt4 ®PNI IR PUODES = Tiie O v
(e=133€) ud3}8Wweded €t
t33e dabaiul zt
‘8Ltd 8pnitiiie 3sdtjd = 33e O L
(c=guds) usiauweued Ol
Zuda uabajut 6
‘a1l 4 sSidJawayds puodas = gyds O 8
(t=tyde) duaroweaued L
tyds uabajul 9
‘aLt4 SitJoweyde 3sJli = jyds O [
3axoed Aedde O 14
s3}axnoed O/f ayi O3} S220® Joj Sudldweded sapiaoud wdediyd o €
sJy9jaweded waedidd p}o 4
ooud wdaedixnd o !

} abed wuedidd 9861 +0:9F 9} 22g




p{o
(¢t = tosu) uJsiaweued
losu dabajul
JO1}09A UOIIN|OS JO UOLSUBWIP = [OSU O
sJojeuweded weuaedl|}ys p}o
ooud weuedi|iss D

~TONMITIOO




wdedupy-s b

I abed $O0SZ 9864 ¥0:91 94 28Q




APPENDIX III
SUBROUTINE MANUALS

III-i



APPENDIX III SUBROUTINE MANUALS

This appendix provides manual entries for each subroutine file in the RELBET
System. These serve as a quick reference to the subroutine function
descriptions and provide definitions of the calling arguments used. The
manual entries are organized according to the directory names of the
associated code.

The entries follow a format standard to UNIX. As appropriate, they contain
the following sections.

NAME: Names of all externally accessible identifiers followed by a brief
description of the package.

SYNOPSIS: A quick summary of how to invoke the relevant functions and
parameters. Includes types and arguments.

DESCRIPTION: A functional description of what the functions do and what
the options are

OPTIONS: Description of the options when they are suitable for inclusion
in the DESCRIPTION.

FILES: The files are used or assumed by the application.
EXAMPLE: Annotated examples of how to use the application.

COMMENTS: Miscellaneous comments. For example, rationales for the
design or functions may appear here.

BUGS: Known problems.
DIAGNOSTICS: Warning and error messages, debug options.
SEE ALSO: References to related applications.

AUTHOR: The name of the responsible programmer.

I11-1




ROUTINE CROSS REFERENCE

NAME FILE DIRECTORY
Add_GNList "gnamiist.c" Message
BaseCalTime "BaseTime.c" Time
BaseT ime "fileio.c" Gbfile
Begin "search.c" Fman
CurSysTime "systime.c" Time
End "search.c" Fman
Error_Count "stat_msg.c" Message
File "search.c" Fman
FileBaseTime "gbhead.c" Gbfile
Frame3 "frame3d.c" Coordinate
GBeginTime "BaseTime.c" Time
GDel1Time "BaseTime.c" Time
GENndT ime "BaseTime.c" Time
GMTday "systime.c" Time
GMTsec "systime.c" Time
GNLgetName "gnamlist.c" Message
GetCurTime "systime.c" Time
HB toHS "gbHBufMove.c" Gbfile
HS toHB "gbHBUfMove.c" Gbfile
Help "search.c" Fman
JD_BaseTime "BaseTime.c" Time
LBeginTime "BaseTime.c" Time
LDel1Time ‘“BaseTime.c" Time
LENndT ime "BaseTime.c" Time
MakeT imelLine "timelines.c" Message
Make GNLIST "gnamlist.c" Message
NTBLCK "ntran.c*" Product
NTCLOSE "ntran.c" Product
NTEQF "ntran.c" Preduct
NTFILE "ntran.c” Product
NTOPEN "ntran.c" Product
JNTREAD "ntran.c" Product
NTRITE "ntran.c" Product
iNTRW "ntran.c" Product



ROUTINE CROSS REFERENCE (cont‘d)

NAME FILE DIRECTORY
NTRWRL "ntran.c" Product
Prime_id "search.c" Fman
Radius "search.c" Fman

, Save_Str_Buf "str_store.c" Message
Second_id "search.c" Fman
StatErrExit "stat_msg.c" Message

fStat_Msg "stat_msg.c" Message

§Time "search.c" Fman
UNVOUT "unvout.c" Mk tape
UVW_Cart "uvw.c" Coordinate

 Warning_Count

al121qg
ai23qg
a131q
ai132q
a212q
a213qg
az3iqg
a232q
al312q
a313qg
a321q
a323q
a32t36
acnvrt
adb12i
addANL i tem
addefile
addptr
aero
aerror
ai2dbl
ai2ri
aijkq

amenu

"stat_msg.c"
"aijkqg.b"
"aijkg.b"
"aijkg.b"
"aijkg.b"
"aijkg.b"
"aijkg.b"
"aijkg.b"
"aijkqg.b"
“aijkq.b"
"aijkg.b"
"aijkqg.b"
"aijkg.b"
"a32t36.b"
"acnvrt.b"
"acnvrt.b"
"anlists.c"
"stat_msg.c"
"ptrlists.c"
“aero.b"
"ingrss.b"
"acnvrt.b"
"acnvrt.b"
"aijkqg.b"

"amenu.b"

Message
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Coordinate
Product
Math

Math
Message
Message
Message
Force
Message
Math

Math
Coordinate

Prompts



ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
ang?2 "ang2.b" Math
angle_rate "gaatt.c" Fman
append "lists.c" Lists
arctan “arctan.b"” Math
ar12i "acnvrt.b" Math
arshft "arshft.b" Math
ascale "ascale.b" Plot
automx “automx.b" Plot
awarn "ingrss.b" Message
berror "stat_msg.c" Message
binop "Iinput.c" Linput
bldout "getout.b" Downfor
bsearch_timeline “timelines.c" Message
bwarn "stat_msg.c" Message
c2shl "c2shil.b" Coordinate
car “lTists.c" Lists
cart “cart.b" Coordinate
cbody "cbody.b" Force
cbugs "xcoas.b" Obs
cdr "lists.c* Lists
cdrag "cdrag.b" Force
cdtojd "cmpdat.b" Time
center "center.b" Files
char2i Yarshft.b" Math
cinit "xcoas.b" Obs
clas "clas.b" Coordinate
clsfil "obtfil.b" Downfor
clsout “getout.b" bDownfor
cmp2sg "cmp2sg.c” Fman
cmpdat "cmpdat.b" Time
cmvbit "cmvbit.b" Product
coash "xcoas.b" Obs
coasv "xcoas.b" Obs
combine "obsnois.c" Fman
comptw "comptw.b" Product




ROUTINE CROSS REFERENCE (cont‘d)

NAME FILE DIRECTORY
cons "lists.c" Lists
constm "constm.b" Celestial
cover_file "gacover.c" Fman
. Cros "mx3ops.b" Math
ctio "tio.b" Prompts
cvprop "cvprop.b" Filter
‘cyldr "cyldr.b" Force
}datime "datime.b" Message
’days "days.b" Time
’days “timedate.c" T ime
| daysibe "timedate.c" Time
daysxx "daysxx.b" Time
db12i "arshft.b" Math
dbshft "arshft.b" Math
dciph "dciph.b" Prompts
dciphr “dciphr.b" Prompts
dctprt "dctprt.b" Gff
ddna "ddna.b" Noisanal
ddnois "ddnois.b" Noisanal
delout "getout.b" Downfor
dfdata "dfdata.b" Downfor
df nput “dfnput.pb" Downfor
dhms "dhms.b" Time
div "1Tinput.c" Linput
dkal "dkal.b" Filter
dnumber "lists.c" Lists
dollar "dollar.b" Charutil
dpfmt "dpfmt.b" Qatape
dplot "dplot.b" Plot
dprod "dprod.b" Product
dprop ‘dprop.b" Propagate
drpst "drpst.b* Fman
dsmth "dsmth.b" Filter
Pspxq "dspxqg.b" Numdis
Btio "tio.b" Prompts




ROUTINE CROSS REFERENCE

(cont’d)

NAME FILE DIRECTORY
dvalue "lists.c" Lists
dvdt "dvdt.b" Propagate
dwnfmt "dwnfmt.b" Downfor
dxcmp "dxcmp.b" Numdis
dxadsp "dxqdsp.b" Numdis
dxset 'dxset.b" Product
eb2asc “"eb2asc.c" Downfor
edit_frame "filedit.c" Fman
egrss "ingrss.pb" Message
eph2_in "mkinit.c" Fman
eph2rel "eph2rel.c" Fman
eq "Tists.c" Lists
err_code "stat_msg.c" Message
err_hpcode "stat_msg.c" Message
etsec "timedate.c" Time
euter "euler.b" Coordinate
fetchbits “ibmecvt.c" Downfor
fgbprt "gbprtd.c" Gbfile
file2io "file2io.c" Gbfile
file_size "sin2rl.c" Fman
fileinfo_io “fileinfo_io.c" Gbfile
fileio "fileio.c" Gbfile
fprtCurTime "systime.c" Time
fprtFinish "stat_msg.c" Message
fprtStars "prt_utit.c* Message
fprtTimelLine "timelines.c" Message
fprtarray "prtarray.c" Math
fprtctime "timeprint.c" Time
fprtdate "timeprint.c" Time
fprtgnlist "gnamtist.c" Message
fprthms "timeprint.c" Time
fprtsec "timeprint.c" Time
freeGBF "gbopen.c" Gbfile
freeplist "ptrlists.c" Message

fskip_lines

"prt_util.c"

Message




ROUTINE CROSS REFERENCE

(cont’d)

FILE DIRECTORY
fvalue "lists.c" Lists
gbclose "gbopen.c" Gbfile
gbdread "gbio.c" Gbfile
gbdwrite "gbio.c" Gbfile
gbfcls "gbfio.c" Gbfile
gbfcom "gbfcom.c" Fman
gbfdfc "gbfio.c" Gbfile
gbfnew "gbfio.c" Gbfile
' gbfopn "gbfio.c" Gbfile
gbfops "gbfio.c" Gbfile
gbfphead "gbprtd.c" Gbfile
gbfree "gbopen.c" Gbfile
gbfwrt "gbfio.c" Gbfile
gbnew "gbopen.c" Gbfile
gbopen "gbopen.c" Gbfile
;gbphead "gbprtd.c" Gbfile
’gbpos "gbio.c" Gbfile
gbread "gbio.c" Gbfile
abrhead "gbhead.c" Gbfile
gbtime "gbtime.c" Gbfile
gbtoff "gbhead.c" Gbfile
gbwhead "gbhead.c" Gbfile
gbwrite "gbio.c" Gbfile
gdisp "gdisp.b" Numdis
gdspop "gdspop.b" Numdis
genout "genout.b" Downfor
gerror "iegrss.b" Message
get "get.b" Files
get_next_frame "file2io.c" Gbfile
get_rate_table_value "ratetable.c" Message
getangle "qastar.c" Fman
loetbit "getbit.b" Qatape
getbits "eb2asc.c" Downfor
Petbits "unvout.c" Mk tape
getdat "getdat.b" Downfor




ROUTINE CROSS REFERENCE (cont‘d)

NAME FILE DIRECTORY
gethdr "gethdr.b" Downfor
getin "initlinput.c" Linput
getm “getm.b" Force
getnxt "getnxt.b" Filter
getout "getout.b" Downfor
getrnp ‘getrnp.b" Celestial
getspg "getspg.b" Product
gfcls "gfclis.b" Gff
gfdict "gfdict.b" Gff
gfemsg "gfemsg.b" Gff
gfend "gfend.b" GFff
gff_in “filedit.c" Fman
of fdsp “gf fdsp.b" Gff
gfnew "gfnew.b" Gff
gfopen "gfopen.b" Gff
gfread "gfread.b" Gff
gf rhdr "gfrhar.b" Gff
gftime "gftime.b" Gff
gftims "gftims.b" GFf
gfwhdr "gfwhdr.b" Gff
gfwrit "gfwrit.b" Gff
gmenu "gxmenu.b" Prompts
gndsp "gndsp.b" Numdis
grfnpt "‘pitnpt.b" Plot
gsempty "gstack.c" Stacks
gsfree "gstack.c" Stacks
gspeek "gstack.c" Stacks
gspoke "gstack.c" Stacks
gspop "gstack.c" Stacks
gspush "gstack.c" Stacks
gwarn "iegrss.pb" Message
harm “harm.b" rorce
hdrprt "hdrprt.b" Gff
hms2ds "hms2ds.b" Time
hms2sec “timedate.c" Time




ROUTINE CROSS REFERENCE (cont’d)

l

NAME FILE DIRECTORY
hptoub "hptouS5.b" Product
i2char “arshft.b" Math
i2db1 "arshft.b" Math
i2real "arshft.b" Math
ibmcvt "ibmcvt.c" Downfor
ibshft "arshft.b" Math
icshft "icshft.b" Gff
ident "mxops.b" Math
ident3 "mx3o0ps.b" Math
iegrss "iegrss.b" Message
imatqg "gnops.c" Math
imatq "qtnops.b" Math
imove "imove.b" Qatape
imzero "mxops.b" Math
infmt “infmt.b" Qatape
ingrss "ingrss.b" Message
initin "initlinput.c" Linput
inumber "Tists.c" Lists
invrs "invrs.r® RELBET/Filter
iopprt “iopprt.b" Gff
ioschk "joschk.b" Message
irot "qtnops.b" Math
isatom "lists.c" Lists
isdnumber "lists.c® Lists
isearch_timeline "timelines.c" Message
isfunction "lists.c" Lists
!isinumber "lists.c" Lists
issymbol "lists.c" Lists
jitio "tio.b" Prompts
jivalue "lists.c" Lists
ivshft "arshft.b" Math
&ivzero "arshft.b" Math
ixatm "ixatm.b" Input
’ixbias "ixbias.b" Input
‘ixcon Yixcon.b" Input




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
ixdata "ixdata.b" Input
ixdprm "ixdprm.b" Input
ixerth "ixerth.b" Input
ixfile "ixfile.b" Input
ixgnrl "ixgnrl.b" Input
ixgraf "ixgraf.b" Input
ixgrav "ixgrav.b" Input
ixinit "ixinit.b" Input
ixkal "ixkal.b" Input
ixmas "ixmas.b" Input
ixmax "ixmax.b" Input
ixmisc "ixmisc.b" Input
ixmoon "ixmoon.b" Input
ixnflz "ixnflz.b" Input
ixprnt "ixprnt.b" Input
ixprop "ixprop.b" Input
ixgerv “ixqcrv.b" Input
ixggen "ixggen.b" Input
ixgprm "ixgprm.b" Input
ixrpst "ixrpst.b" Input
ixscov "ixscov.b" Input
ixsen "ixsen.k" Input
ixsprm "ixsprm.b" Input
ixsptm "ixsptm.b" Input
ixXsun "ixsun.b" Input
ixsvbi "ixsvbi.b" Input
ixtime "ixtime.b" Input
ixtoff "ixtofi.b" Input
ixusys "ixusys.b" Input
ixvex "ixvex.b" Input
ixvnt "ixvnt.b" Input
j2c "j2c.b" Time
j2ymd "j2ymd.b" Time
jdtocd "cmpdat.b" Time
jmpcomp "garanjmp.c" Fman




ROUTINE CROSS REFERENCE

(cont’d)

NAME FILE DIRECTORY
jul2cal "timedate.c" Time
juldate "timedate.c" Time
jultime "timedate.c" Time
katman "kalman.b" Filter
krelo "krelo.b" Filter
kreloc "kretlo.b" Filter
lax “lax.b" Coordinate
length "Tists.c" Lists
lgfac "1gint.b" Numdis
Tlgint "1Tgint.b" Numdis
linit "lists.c" Lists
Tinput "1Tinput.c" Linput
1int "Tint.b" Interpolate
lintin "1Tintin.b" Interpolate
locate "lTists.c" Lists
Irntep “Irntrp.b" Interpotlate
irntrp "relntrp.c" Interpolate
lsearch_timeline "timelines.c" Message
glsmin "Ismin.b" Math
’Ist "1st.b" Coordinate
1stfnd "Istfnd.b" Charutil
m2qsub "m2gsub.b" Math
main ‘cmp2sg.c" Fman
imain "eph2rel.c" Fman
imain "fiche.c" Fich
main "filedit.c" Fman
main "gbfcom.c" Fman
main "mkinit.c" Fman
main "obsnois.c" Fman
main "gqaatt.c" Fman
main "gacover.c" Fman
main "ganois.c" Fman
main "'gqaranjmp.c" Fman
%ain "qgastar.c" Fman
main "gasv.c" Fman




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
main "rdwt.c" Fman
main "read_set.c" Fman
main "read_sit.c" Fman
main "rivsrl.c" Fman
main "search.c" Fman
main "sin2rl.c*" Fman
main "stop.c" Fman
makeDate "timemake.c” Time
makeGBData "gbmake.c" Gbfile
makeGBF “gbmake.c" Gbfile
makeHMS "timemake.c" Time
makeT ime "timemake.c" Time
make_gstack "gstack.c" Stacks
makeplist "ptrlists.c" Message
match "match.b" Downfor
matg "gnops.c" Math
matq "gtnops.b" Math
member "lists.c" Lists
mkinit "mkinit.c" Fman
mk tape "mktape.b" Mk tape
mmxchk "mmxchk.b" Plot
mnthnum "timedate.c" Time
moonup "moopos.b” Celestial
moopos "moopos.b" Celestial
msgdsp "msgdsp.b" Message
mshft3 "mx30ps.b” Math
mshift "mxops.b" Math
mt "matrix.c" Math
mtran "mxops.b" Math
mtran3d "mx3o0ps.b" Math
mtxm "matrix.c" Math
mtxm3 "mx3ops.b" Math
mixv "matrix.c" Math
mixv "mxops.b" Math
mtxv3 "mx3ops.b" - Math




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
mult "linput.c" Linput
mvmul "mxops.b" Math
mvmui3 "mx3ops.b" Math
mx3ops "mx3ops.b" Math
mxadd "mgops.b" Math
mxm "matrix.c" Math
mxme "matrix.c" Math
mxmt “matrix.c" Math
mxmt3 "mx3ops.b" Math
mxmul "mxops.b" Math
mxmu 13 "mx3ops.b" Math
mxXops "mxops.b" Math

imxv "matrix.c" Math
' mzero "mxops.b" Math
imzero3 "mx3ops.b" Math
%ndfnit "ndnflz.b" Dsputil
!ndfnpt "ndnflz.p" Dsputil
}ndhead "ndhead.b" Dsputit
nanf 1z "mdnflz.b" Dsputil
ndpage "ndpage.b" Dsputil
newGBF "gbhead.c" Gbfile
newcell "linput.c" Linpu~
newcell "newcell.c" Linpu-:
newpg "msgdsp.b" Messace
narss "ingrss.b" Messag:?
nil "lists.c" Lists
nitout "getout.b" Downfor
nkal "nkal.b" Filter
nlist "Tinput.c” Linput
[nnois "nnois.b" Noisanal
normq "gnops.c" Math
nplot "nplot.b" Plot
nprod "nprod.b" Product
nprop "nprop.b* Propagate
nrmlzqg "nrmlzqg.b" Math
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ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
nrpst "nrpst.pb" Fman
nsmth "nsmth.b" Filter
nstrng "nstrng.b" Charutil
nxcmp "nxcmp.b" Numdis
nxqdsp "nxqdsp.b" Numdis
nxtnd "nxtnd.b" Dsputil
nxtnd "nxtnd.b" Product
obcls "obout.b" Filter
obcode "obcode.b" Obs
obest "obest.b" Filter
obout "obout.b" Filter
obread “obread.b" Files
obtfil "obtfil.b" Downfor
obwrit "obwrit.b" Files
opnout "getout.b" Downfor
opnprp “opnprp.b" Propagate
out_bias "sin2rl.c" Fman
out_cov "sin2rl.c" Fman
out_rel "sin2rl.c" Fman
pchrat "xradar.b" Obs
pcpt "pcpt.p" Filter
pdsp "tpdsp.b" Message
pitch "xradar.b" Obs
plotx "plotx.b" Plot
pltnpt "pltnpt.b" Plot
pmenu "gxmenu.b" Prompts
pred "pred.b" Filter
print_record "read_set.c" Fman
print_record "read_sit.c" Fman
prodx "prodx.b" Product
prpnpt "orpnpt.b" Propagate
prt3mat "prtarray.c" Math
prt3tmat "prtarray.c" Math
prt3vec "prtarray.c" Math
prtANList "anlists.c" Message




ROUTINE CROSS REFERENCE (cont‘d)

NAME FILE DIRECTORY
prtANLitem "antists.c" Message
prtCurTime "systime.c" Time
prtFinish "stat_msg.c" Message
prtStars "pri_util.c" Message
prtarray "prtarray.c" Math
prtctime "timeprint.c" Time
prtdate "timeprint.c" Time
prthms "timeprint.c" Time
prtin "prt_input.c" Linput
prtsec “*timeprint.c" Time
pscls "psout.b" Filter
psout "psout.b" Filter
pstrz "tpdsp.b" Message

" ptbl "ptbl.b" Filter
:put72 "unvout.c" Mk tape
[ putchr "unvout.c” Mk tape
putexp "putexp.c" Lists
pwr "linput.c" Linput
gi2ia "gijka.b" Coordinate
gi23a "gijka.b" Coordinate
gi31a "gijka.b" Coordinate
gi32a 'gijka.b" Coordinate
g212a ‘gijka.b" Coordinate
g213a '‘gijka.b" Cocerdinate
g231a "yijka.b" Coordinate
g232a *gqijka.b" Coordinate
g2crv "g2crvz.b" Plot
g2crvz "gq2crvz.b" Plot
g2draw ‘g2draw.b" Plot
g2ecrv "g2crvz.b" Plot
g2fnsh ‘g2grph.b" Plot
g2grph "g2grph.b" Plot
g2legn "g2crvz.b" Plot
fq2lsto "g2cervz.b" Piot
g2msub "g2msub.b" Math



ROUTINE CROSS REFERENCE (cont‘d)

NAME FILE DIRECTORY
q3t2a "gijka.b" Coordinate
g313a "gijka.b" Coordinate
g321a “qijka.b“ Coordinate
gl23a "gijka.pb" Coordinate
q_pop "gstack.c" Stacks
g_push "gstack.c" Stacks
ganois "ganois.c" Fman
gatape "qatape.b" Qatape
qcxq "gnops.c” Math
qQcxq "gtnops.b" Math
qdevin ‘qdevin.b" Piot
qdevri "gdevin.b" Plot
qdot "gnops.c” Math
gijka "gqijka.b" Coordinate
gintp "gnops.c" Math
gintrp "gintrp.b" Interpolate
gpintx "gpintx.b" Plot
gplot "gplot.b" Plot
gplt2d "gqplt2d.b" Plot
gpxget "qpxget.b" Piot
agriptn "'gsiptn.b" Plot
qrot ‘gqrot.b" Math
gslptn "gslptn.b" Plot
gtnops "qtnops.b" Math
qQtoim "qtnops.b" Math
gtom "gtnops.b" Math
gvirot "gnops.c" Math
qvrot "gnops.c" Math
qwnirp quntrp.b" Interpotlate
gxmenu "gxmenu.b" Prompts
axq "*gnops.c" Math
axg "qtnops.b" Math
gxqgc "gnops.c" Math
qxqc "gtnops.b" Math
gxstuf "gxstuf.b" Charutil




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
gxvalu "gxvalu.b" Charutil
range "xradar.b" Obs
ranrat "xradar.b" Obs
read_set "read_set.c" Fman
read_sit "read_sit.c" Fman
real2i "arshft.b" Math
ref_in "filedit.c" Fman
rel_in "mkinit.c" Fman
r12beg "r1fill.b" Files
ri2end "rifill.b" Files
riback "r1fill.b" Files
ribwds "rledit.b" Files
ricls "ricls.b" Files
ricntr "ricntr.b" Files
ridsp "rldsp.b" Files
rledit "riedit.b" Files
r1fill "r1fill.b" Files
rifrnt "r1fill.b" Files
rifwds "rledit.b" Files
rihdsp "ridsp.b" Files
rimidt "rimidi.b" Files
rinew "rinew.b" Files
rintrp rintrp.b" Interpolate
r lopen “rlopen.b* Files
r pdsp "rlidsp.b" Files
‘rlread "rlread.b" Files
!r!time "ritime.b" Files
rlvsri "rivsrl.c" Fman
rlwrit "rlwrit.b" Files
;rmefi1e "stat_msg.c* Message
jrmptr "ptriists.c" Message
Ermxm "rmatrix.c" Math
grmxmc "rmatrix.c" Math
’rmxv "rmatrix.c* Math
\rmzero "mxops.b" Math
|
‘
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ROUTINE CROSS REFERENCE

(cont’d)

NAME FILE DIRECTORY
roll "xradar.pb" Obs
rotrat "xradar.b" Obs
rot "qtnops.b” Math
rotate "rotate.b" Celestial
rptost "rptost.b" Fman
rrrfile "qaranjmp.c" Fman
rst "rst.b" Coordinate
rtangl “rtangl.b" Obs
rtio tio.b" Prompts
rtntrp "reintrp.c"” Interpolate
rtntrp "rtntrp.b" Interpolate
runkut "runkut.b" Propagate
rvprop "rvprop.b" Propagate
rvshft "arshft.p" Math
rvup “rvup.b" Propagate
rvzero "arshft.b" Math
sclset "sciset.b" Plot
séarch "search.c" Fman
sec2hms "timedate.c" Time
secnds "secnds.b" Time
sensed_vel "gasv.c" Fman
setDate "t imemake.c" Time
setHMS "timemake.c" Time
setMaxErr 'stat_msg.c" Message
setT ime "timemake.c" Time
setin "initlinput.c" Linput
setqg "tTinput.c" Linput
sfilt "sfilt.b" Filter
sfinit "sfinit.b" Filter
sfout "sfout.b" Filter
sftrat "xradar.b" Obs
shaft "xradar.b" Obs
shoxq "dspxqg.b" Numdis
sign "sign.c" Math
skip_lines "prt_util.c" Message




ROUTINE CROSS REFERENCE (cont’d)

r

NAME FILE DIRECTORY Cfﬂf""'”- )
OF PGU:; Cle.y

smmul3 "mx30ps.b" Math
smooth "smooth.r" Filter
snoise "snoise.b" - Filter
solrad "solrad.b" Force
spfmt "spfmt.b" Qatape
sphdr "sphdr.b" Product
sprtctime "timeprint.c" Time
sprtdate "timeprint.c" Time
sprthms "timeprint.c" Time
sprtsec "timeprint.c" Time
star_track "gastar.c" Fman
starz "msgdsp.b* Message
std_time "timedate.c" Time
'stinit "xtrack.b" Obs
stm "stm.b" Filter
'stmrv "stmrv.b" Filter
'stop "stop.c" Fman
zstprop "stprop.b" Filter
'strsave "strsave.c" Lists
strstore "strstore.c" Lists
sub "Tinput.c" Linput
sum "Tinput.c" Linput
‘sunpos "sunpos.b" Celestial
sunup "sunpos.b" Celestial
superg "superg.b" Propagate
svalue "lTists.c" Lists
svelbs "svelbs.b" Force
svftch "svftch.b" Force
svmul "mxops.b" Math
svmul3 "mx3o0ps.b" Math
svntrp "svnirp.b" Interpolate
symbol "lists.c" Lists
symxv "symxv.b" Math
tangle "tangle.b" Obs
‘taperd "taperd.c" Downfor



ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
tbichk "tbichk.b" Product
tb1ook "tblook.b" Force
tdsp "tpdsp.b" Message
tenrnd "tenrnd.b" Math
test_print "gastar.c" Fman
text_in "filedit.c" Fman
tio "tio.b" Prompts
tpdsp "tpdsp.b" Message
tpstrz “tpdsp.b" Message
trackh "xtrack.b" Obs
trackv "xtrack.b" Obs
trnion "xradar.b" Obs
trnrat "xradar.b" Obs
tstep "tstep.b" Propagate
tstrz "tpdsp.b" Message
twobod "twobod.b" Celestial
uax ‘uax.b" Coordinate
udpfmt "udpfmt.b" Product
uinfmt *uinfmt.b" Product
unop "1input.c" Linput
uspfmt "uspfmt.b" Product
ust "ust.b" Coordinate
usub "lTinput.c" Linput
uvwam "uvw2m.b" Filter
uvwivh "uvwlivh.b" Coordinate
uvwmat "uvwmat.b" Coordinate
vadd "mxops.b" Math
vadd "vector.c" Math
vadd3 "mx3ops.b" Math
vaddto "vector.c" Math
valdat "valdat.b" Downfor
vdist "vector.c" Math
vdot "mxops.b" Math
vdot "vector.c" Math
vdot3 "mx3ops.b" Math




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
vfadd "vector.c" Math
vfaddto "vector.c" Math
vimul "vector.c" Math
viist "linput.c" Linput
virest "Virest.b" Filter
vnorm "mxops.b" Math
vhorm3 "mx3ops.b" Math
vntfch *vntfch.b" Force
vrss "vector.c" Math
vrunit "vector.c" Math
vset ‘vector.c" Math
vshft3 "mx3ops.b" Math
‘vshift "arshft.b" Math
jvsub "mxops.b" Math
' vsub “vector.c" Math
 vsSub3 "mx30ps.b" Math
vunit "mxops.b" Math
vunit3 "mx3ops.b" Math
fvzero "arshft.b" Math
[vzero "vector.c" Math
vzero3 "mx3ops.b" Math
wndang "wndang.b" Force
write_file "rdwt.c" Fman
wrtout "getout.b" Downfor
x1bink "gxstuf.pb" Charutil
xblank "gxstuf.b" Charutil
xcmpar "xcmpar.b" Numdis
xcoas “xcoas.b" Obs
xdsp "msgdsp.b" Message
Ixdsp2 "msgdsp.b" Message
| xf8dmp "xf8dmp.b" Dsputil
xi2chr "xi2chr.pb" Charutitl
xnth "xnth.b" Charutil
xqdatz "xgwtmz . b" Prompts
xqdsp "xqgdsp.b" Numdis
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ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
xqdsp 1 "dspxq.b" Numdis
xqdsph "dspxq.b" Numdis
xgkmp 1 “xgkmpt.b" Numdis
xakmp2 "xgkmpt.b" Numdis
xgkmpt "xgkmpt.b" Numdis
xqtime "xgwtmz.b" Prompts
xqwget "xgwget.b" Dsputil
xgwint "xqwget.b" Dsputil
xqawtmz "xqwtmz.b" Prompts
xradar "xradar.b" Obs
xXtrack "xtrack.b" Obs
yesno "vesno.b" Prompts
ymd2j "vmd2j.b" Time
yyback "lex.c" Linput
yybgin "lex.c" Linput
yycrank "lex.c" Linput
yyerror "1input.c" Linput
yyestate "lex.c" Linput
vyextra "lex.c" Linput
yyfnd "lex.c" Linput
yyin "lex.c" Linput
yyinput "Jex.c" Linput
yyleng "Jex.c" Linput
yyiex "lex.c" Linput
yy1lineno "lex.c" Linput
yylook "lex.c" Linput
vylsp "lex.c" Linput
yylstate "lex.c" Linput
yymatch "lex.c" Linput
yymorfg "lex.c" Linput
yyolsp "lex.c" Linput
yyout "lex.c" Linput
yyoutput "ltex.c" Linput
yyprevious "lex.c" Linput
yysbuf "lex.c" Linput




ROUTINE CROSS REFERENCE (cont’d)

NAME FILE DIRECTORY
yysptr "Tex.c" Linput
yysvec "lex.c® Linput
yytchar "lex.c*" Linput
yytext "lex.c" Linput
yytop "lex.c" Linput
yyunput "Jex.c" Linput
yyvstop "lex.c" Linput
zutek "zutek.b®" Force
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constm.b(3)

NAME
constm

SYNOPSIS

(Celestiatl) constm.b(3)

subroutine constm (sold, told, snew, tnew,part)

dounle
aoubie
aoubie
double
doucie

DESCRIPTION
constm

precision sold (6)
precision told
precision snew (€)
precision tnew
precision part (6,6)

Computes & state transition matrix using mean conic approximation.

sold

told

snew

Tnew

cart

oid state (input)
time of old state (input)
new State (1nput)
time of new state (input)

pa~tiail of new state with respect tc new state (cutput)
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getrnp.b(3)

NAME
getrnp

SYNOPSIS

(Celestial)

subroutine getrnp (date,dates,cdetut, trnp,rnp,hangle)

integer adate (3)
cgouble precision
double precision
double precision
double precision
doubie precision

DESCRIPTION

cdates
cdetut (2)
trnp

rnp (3.2)
hangie

getrnp
Computes rnp matrix at given calendar date.
date year-month-day-hour-minute of base date (input)
dates seconds cof base date (input!}

getrnp.b(3)

cdetut julian ephermis to julian universal conversion constants {input)

trnp time after base

rnp rotation

nutation precision matrix {(output)

hangie hour angle {ouitput)

TRW Houston System Services -1 -

date (in seconds) for rnp matrix (input)
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moopos . b(3) (Celestial) moopos.b(3)

NAME
mooOpPoOs. Mmoonup

SYNCPSIS
subroutine moopes (t,r)
double precision t
doubie precision r {3)

entry moonup

DESCRIPTION
moopos
Computes the moon position by interpoltation from the ephemeris file created
by moonup.

ks current time (input)
r moon position at current time (output)
moonup

Creates moon ephemeris based on xxmoon parameters.
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rotate.b(3)

NAME
rotate

SYNOPSIS

suprout

gouple
doubie
aoubie
double
doutle
double

DESCRIPTION
rotate

ORIGINAL PAGS !3
OF POOR QUALITY

(Celestial) rotate.pb(3)

ine rotate (bjd,deltat,cdetut.np,rnp,rascm)
precision bjd

precision geltat

precision cdetut (2)

precision np (2.3)

precision rnp (3,3)

precision rascm

Analytically generates the true hour angle of greenwich, the precession,
nutation, precession-nutation, and geographic transformation matrices for
the earth. A1l matrices are referenced to a base coordinate frame defined

by the mean equator and vernal eguinox of the esarth at the epoch 18E80.0.
pjc [ ]e] = base julian date
deltat oelta in hours from base julian date
cdetut array of constants used in determining the cdifference retween
ephemeris time anoc uriversal time
ne NnUtatiorn-PrecessIor matrix
rnp rctation-nuiation-precession matrix
rascm gresnwich mear hour angle
TRW Houston System Services -1 - (printed 12/18/86)



sunpos.b(3) (Celestial) sunpos.b(3)

NAME
sSUNPOE. sUNUpP

SYNOPSIS
subroutine sunpos (t,r)
doubie precision t
doubie precision r (3)

entry sunup
DESCRIPTION
sSunpes
Computes the sun pesition by interpolation from the ephemeris file created
by sunup.
1 current time (input)

r sun position at current time (output)

sunup
Creates sur ephemeris based on xxsun parameters.
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twobod.b(3) (Celestiatl) twobod.b(3)

NAME
twobod

SYNOPSIS
subroutine twobod {(mu, tau,x,y)
double precision mu
doubte precision tav
doubte precision x (61
doubie precision vy (6)

DESCRIPTION
twobod
Propagates a vector using Goodyezr’s two universal variable scheme.

mu gravitational parameter (input)
tau time step (input)

x initial state (input)

y final state (output)
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dollar.b(3) (Charutil) doltar.b(3)

NAME
dollar

SYNOPSIS
subroutine dgollar (x, i1x)
integer i
character>1 x (ix)

DESCRIFPTION
acllar
Fills final blank characters of input string with dollar signs. Input 1Ix
is 1ingex of character to start at. returns 1st nonpiank or non doilar sign
index in 1x. Note tha: last characte~ is always a dcilar sign.
1x length of string (input/output)
b character string (input/output)
TRW Houston System Services -1 -
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1stfnd.b(3) (Charutit)

NAME
1stfnd

SYNDPSIS
subroutine istfnd (x.list.Ix,ilist)
integer ilist
iNnteger 1x
characterr1 x (1x:}
character*i list (1x,ilist)

DESCRIPTION
1stfnd

LT

ORIGINAL PACE 15
OF POOR QUALITY

1stfnd.b(3)

Searches list for entry x. The search begins at the end (entry ilist), and

continues te the beginning. On return

ilist is thus the last index of the

list with the name x or else O, in which case there were no entries found.

ilist lengtn of 1ist on input, index of item on exit(input/cutput)
X iength of an entry in bvies (input)
% search item (input)
Tist 1ist to search (input)
TRW Houston System Services -1 - (printed 12/18/86)



nstrng.b(3) (Charutil) nstrng.b(3)

NAME
nstrng

SYNOPSIS
subroutine nstrng (numper,string)
integer number
character*7 string

DESCRIPTION
netrng
Converts an integer to a character string with the proper suffix.
numper  1nput integer

string output string

COMMENTS
Thne numper is limitec by O < number < 32887.
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gxstuf.b(3) (Charutil) axstuf.b{3)

NAME
gxstuf, xplank, x1blink

SYNOPSIS
subroutine gxstuf (1,p,i1)
integer 1
characterxt1 p {1)
integer i1

entry xplank (1,p;

entry xXibink (i,p.11)}

DESCRIPTION
axstuf
Sets character array to blanks and finds first nonblank in string.
1 iength of character string
s} character string 1o be blanked
i1 ingex to non blank
xXplank

Sets cnaracter arrav T0 blanks.

X 1bink
Finds 1st non plank 1n string.
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agxvalu.b(3) (Charutil)

NAME
axvalu

SYNOPSIS
subroutine agxvaiu (1,p,i1)
integer
character>* g (1)
1Nteger 17

DESCRIPTION
axvalu
Converts string tc 1nteger.

1 length of character string (inout)

o} character string to be deciphereo {(input)
id index to non blank (output)
TRW Houston System Services -1

gxvalu.b(3)
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xi2chr.b(3) (Charutil)

NAME
xi2chr

SYNOPSIS
subroutine xi2chr {1.p)
integer 1
character>12 p

DESCRIPTION
xi2chr
Converts integer to character.

1 Tength cf character string (output)

[o] character string to be blanked (input)

TRW Houston System Services -1 -
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xi2chr.pb(3)
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xnth.b(3) {Charutil) xnth.b(3)

NAME
xnth

SYNOPSIS
subroutine xnth (i,ntn)
tnteger i
character>2 nth

DESCRIPTION
xnth
Obtains 2 character ordinal string from an integer.
1 integer (1hout)

nth ordinal string (output)
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aijkg.b(3) (Coordinate) aijkg.b(3)

NAME
aijkg, a12tg, at23q, ai131g, a132g, a212q. a213g, a231q, 2a232qg, al12qg,
al313g, al21g, al323q

SYNOPSIS
subroutine aijka (alpha,q)
double precision alpha (3)
double precision g (4}
entry al121g (aipha,q)
entry at123g (alpha.q)
| entry ai21qg (alpha,q)
entry ai32qg (alpha,q)
entry a212q (aipha,q)
entry a213qg (aipha.q)
entry a231qg (alpha,q)
entry a232qg (alpha.q)
entry a312g (alpha.g}
entrv a313a {(alpha,g)
entry a321g (alpha,q)

entry aZ23g (alphz,o}

DESCRIPTION
aiikg
Converts euter angle:z 10 quaternion elaments.
aipha euier angles in seauence.i=rol}l,2=pitch.3=yaw (input)
Q Quaternion elements generated from the euler sequence (output)
al2ig

Performs a roll-pitch-roll to guaternion operation..

a123q
Performs a roll-pitch-yaw to quaternion operation.

ai31qg
Performs a roll-yaw-roll to guaternion operaticn.

ai132qg
Performs a roll-yaw-pitch to guaternion operation.

a212qg
Performs a pitch-roll-pitch to quaternion operation.

a213q
Performs a pitch-roll-yaw to quaternion operation.
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aijkg.b(3)

a221qg

Performs pitch-vaw-roll to acuaternion operation.
a232q

Performs pitch-yaw-pitch to gquaternion operation.
al312¢

Performs yvaw-roil-pitch to quaternion operation.
a313qg

Performs vaw-roli-vaw to auaternion operation.
a321q

Performs vaw-pitch-roll to guaternion operation.
a323g

Performs yaw-piitch-vaw tC guaternion opera<ion.
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(Coordinate)

aijkqg.b(3)
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c2shl.b(3)

NAME
c2shl

SYNOPSIS

ORIGINAL PAGE is
OF POOR QUALITY

(Coorainate) c2shl.b(3)

subroutine c2shl (x,y,s)
double precision x (6)
double precision y (6}
doubie precision € (6)

DESCRIPTION
c2shl
Obtainsg

X

Y

modified shell coordinates from Two cartesian vectors.
reference vehicle state (input)
target vehicie state (input)

modified shell cocordinates in order of X,y,Z.xg0t,yaot,zdot
(output)
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cart.b(3) (Coordinate)

cart.p(3)

NAME
cart
SYNOPSIS
subroutine cart (mu.c,x)
double precisiorn mu
double precision ¢ (€)
double precision x (€)
DESCRIPTION
cart
Converts clasical elements to cartesian elements.
mu gravitational parameter (input)
c classical elements in following order
1. semimajor axis or semilatus rectum (if parabolic)
2. eccentricity
3. incltination
4. ascending node
5. arguement of perigee
6. true anomaly {input)
¥ cartesiar pesition anc veiocity {(output!
COMMENTS
I7 eccentricity ig one, tne orsit is assumec 1o pe paraoclic anc the first
elemert 1t treatec ac the semilatus rectum rather tnar the semimajor axi
TRW Houston System Services ~ 1 -
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clas.b(3) (Coordinate) ctas.b(3)

NAME
clas

SYNDPSIS
subroutine clas (mu,x,c)
double precision mu
double precision c (6)
double precision x (6)

DESCRIPTION
clas
Converts cartesian elements into classical elements.

mu gravitatiora! parameter {input)

c classical elements in order:

semimajor axis or semilatus rectum
eccentricity

incltination

ascendinding node

arguemant of perigee

true anomaly (output)

OO Db WM -

X cartesiar state (inpbut}
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euler.b(3) (Coordinate) euler.b(3)

NAME
euler

SYNOPSIS
subroutine euier (kop,n,alpha.q,rmat)
integer kop
integer r
gouble precision alphz (2)
double precision g (4)
double precision rmat (3,3)

DESCRIPTION
euler
Expresses a rotation as a sequence of euler angles, a set of quaternion
elements, and a set of transformation matrix elements. Given one of these,
euler generates the other two. It must be told the input type and the
required euler angle seguence.

Kop the input type ...
1 = euier angles
2 = quaternion
3 = transformation matrix
o] tne euier seguence {(three digits). wnere
1= roli
2 = pitch
E T vaw
e.c. ‘32 = roli. yaw. pirtch

alphz tne eulier angles which describe the rotation. they may be either
the input or an output.

q the guaternion which describes the rotation.it may be either the
input or an output

rmazt the <ranstormatior matrix which descripes tne rcotetion. i
either the input or ar output.

t may be
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frame3d.c(3)

NAME

Frame3 - forms orthogana!

SYNOPSIS

int Frame3(frame.x.y)
doubie *frame,*x, xy;

DESCRIPTION
Frame3

ORIGINAL PACE IS
OF POOR QUALITY

(Coordinate) frame3d.c(3)

frame from 2 dimensional vectors x.y.z.

forms orthoganal frame from 3 dimensional vectors x,y,z. The X axis is
along x, the Z axis along x cross y and the Y completes the triad. A 1 is

returned if x and y are not
Else a 0 1is returned.
Interpreted as a matrix

transformation that

and y to the coorcinates

TRW Houston System Services

perpendicuiar and the frame 1is +trivialized.
The axes vectors are stored in order X,Y.Z.
storec Dby rows, the frame 1S thus the
coordinates in the frame defining the vectors x
the frame they define.

-4 - (printed 12/18/86)



tax.b(3) (Coordinate) lax.b(3)

NAME
Tax

SYNOPSIS
subroutine lax (s,m,omega)
double precision s (6)
double precisior m (3,23}
doubie precisior omega (3)

DESCRIPTION
tax
Computes LVLH axes givern a geocentric cartesian state as

s input state vector in geocentric cartesian coordinates
m rotation matrix. This rotates inertial to LVLH (output)
row? = unit {(V x R) x 2Z
row2 = 2 x X
rowZ = - unit (R)

omegea velocity correction vector (ve'l x Pos/(r x r))loutput)
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ist.b(3)

NAME
ist

SYNOPSIS
subroutine 1st
double precision
gouble precision
doutble precision
double precision

(xi.x0,1m,omega )
xi (6)

x0 (6)

m (3,2)

omega (3)

(Coordinate)

inertial

DESCRIPTION
st
Computes Ivin state given inertial state anc
X1 input itnertial state
X0 output Tvibh state where
FosC = im *» Posi
vel0 = im = (veli + Posi x omega)
im transformation matrix from inertiazl tc
omega velocity correctior vector (input)

TRW Houston System Services -
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1st.b(3)

to 1vlih matrix.

Ivih coordinates
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gijka.b(3)

NAME
gijka, gi2ta. g123a. gi31ta,
g313a, g32ta, Ql23a
SYNDPSIS

suproutine gijka (g.alpha)
doubie precision c (4]
double precision alpna (3}

entry gt2ia (g,alpha)

entry g123a (g,alpha)

entry qi31a (g,alpha)

entry q132a (g,alphza)

entry g212a (g,alpha)

entry g215a (qg,alpha)

entry a231a (g,alpha)

entry (g.aipha’?

entry tg.,aiphat

entry (g.alphe:

entry (g,alpna)

entry (g.alpha}

DESCRIPTION
a1 ike
Converts guaternior eiemnents

Performs a roll-pitch-roli

(Coordinate)

ai32a, g212a. gi3a,

intc euler angle eltements.

q guaternion (input)
alpha euler angies l(output) t=roil,2=pitch, 3=yaw
guaternion
gi2ia

operation.

qi23a

Performs a roll-pitch-yaw operation.
gi131a

Performs a2 rcli-yaw-rcli operation.
qi132a

Performs a roll-yaw-pitch operation.
g212a

Performs a pitch-roll-pitch operation.
g213a

Performs a pitch-roll-yaw operation.

TRW Houston System Services

g23ia,

G232

generated

(printed

gijka.b(3)

a, a312a,

from the

12/18/86)




gijka.b(3) (Coordinate)
q231a
Performs pitch-vaw-roll operation.
g232a
Performs pitch-yaw-pitch operation.
gli2a
Performs yaw-roli-pitch operation.
g313a
Performs vaw-roll-yaw operation.
ag321ta
Performs yaw-pitch-roll operation.
g223e
Performs vaw-pitch-yvaw operation.
TRW Houston System’ Services -.2 -
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qijka.b(3)
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rst.b(3) (Coordinate)

NAME
rst

SYNOPSIS
subroutine rst (x1,x2.xb)
double precision x1 (8}
double precision x2 (&)
doubie precision xb (24)

DESCRIPTION
rst
Computes relative statecs. Output buffer is x1, x1-x2, x2,

x 1 state one (input)
x2 state two (input)
xb state buffer (output)

TRW Houston System Services -1 -

rst.b(3)

X2=x1.
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uax.b(3) (Coordinate) uax.b(3)

NAME
uax

SYNOPSIS
subroutine uax (s,m)
doubte precision s (6)
double precision m (2.3)

DESCRIPTIDN
uax
Computes u,v,w axes,given-.a geccentric cartesian state.

s input state vector in geocentric cartesian coordinates
m rotation matrix. This rotates cartesis to UVW (output)
rowi = unit (Pos)
row2 = W x U
row3 = unit (Pos x Vvel)
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ust.b(3)

NAME
ust

SYNOPSIS
subroutine ust (xi,xo.,um)
double precision xi (€]
couple precision xo (6)
double precision um (2,3)

DESCRIPTION
ust
Computes uvw sState given
matrix.
X i inertial state (input)
X0 uvw state (output)
um transformation matrix from

TRW Houston System Services

(Coordinate)

inertial

inertial

ust.b(3)

state and inertial tTO  UVW

tc uvw coordinates (input)
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uvw.c(3) (Coordinate) uvw.c(3)

NAME
UvwW_Cart - Uvw coordinates

SYNOPSIS

double *UVW_Cart(UVW,Xtrgt,Xnpase)
double *UVW, *Xtrgt, *Xbase;

DESCRIPTION
UVw_Cart
Returns pointer to UVW position and velocity cf target with respect +to a
pase state (position, velocity). If UVW is nuli. a 1ocal buffer is used

for the coordinates, otherwise the space indicated by UVW is used.

TRW Houston System Services -1 - (printed 12/18/86)



uvwlvh.b(3) (Coordinate)

NAME
uvwlvh

SYNDPSIS
subroutine uvwivh (xu,w,x1)
doubie precision xu (6)
doubie precision w
double precision x1 (6)

DESCRIPTION
uvwlvh
Computes 1lvlh coordinates from uvw 1nfo.

XU uvw coordinates (input)
W angular rate of local vertical frame (input)
x1 1vih state (output)

TRW Houston System Services -1 -

uvwlvh.b(3)
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uvwmat.b(3)

NAME
uvwmat

SYNOPSIS

ORIGINAL PAGE |3

OF POOR QUALITY

(Coordinate)

subroutine uvwmat (x,m.r,w)

double precision
couple precision
gouble precision
double precision

DESCRIPTION
uvwmat

(6)
(2.3

£ 33X

Computes uvw to inertial matrix.

x inertial state (input)
m uvw to inertial! matrix (output)
colt = unit(Pos)
col2 = coli x col13
col13 = unit(Pos x V)
r radius of vehicie{input)
W angular rate of local vertical frame ncrm(Pos
(output)
TRW Houston System Services -1 -

uvwmat.b(3)

x Veli/{r = r)
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dfdata.b(3) (Downfor) dfdata.b(3)

NAME
dfdata

SYNOPSIS
block data dfdata

DESCRIPTION
dfdata
Intializes common blocks.
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dfnput.b(3) (Downfor)

NAME

dfnput
SYNOPSIS

subroutine dfnput (status)

integer status
DESCRIPTION

df nput

processes the inputs

status the input processing error flag
TRW Houston System Services L
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dwnfmt.b(3) (Downfor) dwnfmt.b(3)

NAME
dwnfmt

SYNOPSIS
program dwnfmt

DESCRIPTION
dwnfmt
Drives the aownlist processing.
awnfmt < Input_file > Output_fiie

Files BUGS and OUTPUT are alsc createc at execution level 1o contain debug
and additional summary print.
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eb2asc.c(3) (Downfor)
NAME

eb2asc, getbits - routine to convert ebcdic to ascii
SYNOPSIS

ek2asc(strngt,strng2,m)
int xstrngt;

int *strng2;

int =*m;

getbits(w,s,n)
int n;

int s;
unsigned w;

DESCRIPTION
ebzasc

C routine to convert ebcdic toc ascii

strngt string of characters to be convert (input)

strng2 string of cnaracters (output)

w numcer of characters tc pe convert {(input!
getbits ]

return (rignht adjusted) the n-bit field of w that pegins

n numper of bits (input )

s begin postion (input)

w -workingpuffer (output)

TRW Houston System Services

at

eb2asc.c(3)

position s
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genout.b(3) (Downfor) genout.b(3)

NAME
genout
SYNOPSIS
subroutine genout (file)
integer fiie
DESCRIPTION
genout
BEuilds the nominal file frames and record buffers and directs the output
file construction.
filte the output file designation used for 1ooping
COMMENTS
1. A1l data frames to all output files dependc on the organization of the
data ids.

54

The data is expected tc be containec on the CCT 11n either 36 it or 72
it word lengths.

w

Only data for which the CCT adaress table has non-zerc entries will be
processed.
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getdat.b(3) (Downfor)

NAME
getdat

SYNOPSIS
subroutine getdat (recfnd)
integer recfnd

DESCRIPTION
getdat

getdat.b(3)

Obtains parameters for orbiter CCT downlist tape and calls az subroutine to

reformat intc the internal files.
recfnd flag indicationg data scan records found(output)

COMMENTS

1. The subroutine gethdr will have aiready found the first record of the
first data scan so that the cct is currently positioned at the

beginning of the second record.

S}

The begin scan will be determined by ths input timbeg
compared to the time-tag values fount 1n each scan
the scan from which data processing may begin.

(2]

The end scan will be determined by the input timenc
comparec tc the time-tag values founc ir eacn scanr
the scar 1r wnich data processing will enc.

which will be
N order to fing

whicrh will be
1n order to ftinc
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gethar.b(3) (Downfor) gethdr.b(3)

NAME
gethdr

SYNQOPSIS
supbroutine gethdr (recfnd)
integer recfnd

DESCRIPTION
getndr
Reads the headers off of the downlist CCT +tc obizin information on the
msid’s to be processed.

recfnd the recorc status flag
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getout.b(3) (Downfor)

NAME

getout. opnout. nitout, bldout, delout, wrtout,

SYNOPSIS

subroutine getout

recsta,unitid,wrdfrm)

double precision dtim

integer datid

integer fiile

character fnam

character*x4 €rmid

integer frmsta

character hdrid

integer recsta

integer unitid

integer wrdfrm
(file.fnam,ndrid.wrdfrm, recsta

entry opriout

entry nitout (frmid,file)

entry bidout (catid,€ile,frmsta)

entry delout (catid.file)

entry wrtout (fiie,recsta)

entry clsout (file,recstz)

DESCRIPTION
getout
Builds frames, deletes frames, collects
records to file.

frames

catim cata scan time

datic loop counter or thne cata id

fiie the output file designation

fnam the character file name of the output file

frmid dummy variable

frmsta the frame status flag

hdrid the character type of output file

recsta the record status flag

unitid the unit number associated with current file

wrdfrm the number of words per frame-excluding the 4
opnout
Opens all output files and writes
packet for each output file.

header records.

nitout

Initializes frame buffer.

bldout

TRW Houston System Services -1 -

clisout

(datid,file,fnam,frmid. frmsta. hdrid,

into
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getout.b(3)

records ano wriges

relative current file

header woras

Stores copy of i/o
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getout.b(3) {Downfor) getout.b(3)

Builds frame buffer.

cgelout
Deletes current frame locates next valic entry ir date sequence.

wriout
wWrites frame to record.

clsout
Closes output files.

COMMENTS

1. A1l data frames to all output files depend on the organization of the
data ids.

[ %]

The cata is expected to pbe containecd or the CCT in eitner 36 bit or 72
pit word lengths.

w

Oniy data for which the CCT aadress table has non-zero entries will be
processed.
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ibmevt.c(3) (Downfor) ibmevt.c(3)

NAME
ibmcvt, fetchbits - routine to convert IBM DP data to HP DP cata

SYNOPSIS

ibmevt{buf,n.type)
int *buf;

int xn;

int xtype;

fetchbits(x,p,k)
unsigned x:

int p;

int K,

DESCRIPTION
iomcvt

~

C routine to convert IBM DP data to HP DF dates

buf array containing numoer to convert

n nc. entries in array

tvpe tyos of conversion O - sp o 1 - gp
fetcheits

function tc get k-bits from word{right acjustified)

x working location{output)

[} begin position (input)

k rumper “of pits (inout)

ORIGINAL PAGE |3
OF POOR QUALITY
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match.b(3) (Downfor) match.b(3)

NAME
match

SYNOPSIS
subroutine match (msfnd)
integer msfnd

DESCRIPTION
match
Matches msid’s from the current header record tc the namelict iNputs
associated with desired output file. For each matched msid fill 1n a table
indexed by internal ordering 10 provide the number of data samples, addaress
retative the data scan of the first sampie in the scan.

msfnd current count of matched m/sid’s
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obtfil.b(3) (Downfor) obtfil.b(3)

NAME

obtfil, clsfil ORIGINAL PAGE iS
OF POOR QUALITY
SYNOPSIS

Subroutine obtfi!

entry clsfil

DESCRIPTION
obtfil

Drives the process which will accumulate the data for output frames - and
write tnem to files.

cisfil
Closes all files.

COMMENTS

1. A1l data frames to all output files depend or the organization cf the
cdata ids.

(]

The data is exbected tc be containec or the CC7T ir eitner 3€ bit or 72
bit word lengths.

(O}

Omlv daiz for wnicr the CUT.address table Nas nor-zerc entries wil, be
processed.
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taperd.c(3) (Downfor)

NAME

taperd - buffer input routine for tape
SYNOPSIS

taperd(buf ,n,unit)

int *xbuf;

int *n;

int *xunit;
DESCRIPTION

taperd

read tape info routine

buf buffer(output)

n number of words(input)

unit tape drive unit(input)
TRW Houston System Services -1 -
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valdat.b(3) (Downfor) valdat.b(3)

NAME
valdat

SYNOPSIS
subroutine valdat (relcyc,pointr)
integer pointr
integer reicve

DESCRIPTION
valdat
Finds data associated with various msid’s at addresses specified 1in the
table constructed in match. Converis data to internal units anc constructs
table.

pointr the pointer to the current scan in nbuf

relcyc tne relative cycle number currently being processec

COMMENTS
1. A1l data frames to all output files depenc on tne organizatiorn of the
date ids.
2. Tne dzta is expected to be contzinec on tne CCT 1n either 3& it or 72

bit word iengtns.

Oniv data for which tne CCT address tabie has nor-zsro-entriers wil. be
proccessec.

(5]
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ncdhead.b(3) (Dsputil) ndhead.b(3)

NAME
ndhead

SYNOPSIS
subroutine ndhead (u,ir,t,x,e)
integer u
integer 1r
doubie precision t
character»4 x
integer e

DESCRIPTION
ndhead
Prompts input of format page lavout.

9] display unit

ir current record (output)
t time tag (input/ocutput!
x frame id (output)

e edit flag (output)
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ndnflz.b(3) (Dsputil) ndnfl1z.b(3)

NAME
nanflz, ndfnpt, ndfnit

SYNOPSIS
subroutine ndnflz (nf,stat, tbegin, tend, t,dt)
integer nf
integer stat
doublie precision tbegin
double precision tend
double precision t
double precision dt

entry ndfnpt (nf,stat)
entry ndfnit (nf,tbegin, tend,dt,t,stat)
DESCRIPTICN
nanfiz
Sets up input files for numeric display.
nf number of files needed (input)
stat status flag - set negative if error encountered (output)

toegin begin time (input)

tend enc time {input)

t time tag (input)

dt time step (1nput)
ndfnpt

Sets up input files for numeric display.

ndfnit
Initrtializes input files to begin time and sets hase file opticons.,

COMMENTS
File 3 is assumed to be an attitude file.
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ndpage.b(3) (Dsputil) ndpage.b(3)

NAME
ndpage

SYNOPSIS
subroutine ndpage

DESCRIPTION
napage
Checks if new page is needed, if so then new page number written.
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nxtnd.b(3) (Dsputil) nxtnd.b(3)

NAME
nxtna

SYNOPSIS
subroutine nxtnd (t,dt,nstep, tend,done)
double precision t
double precision dt
integer nstep
double precision tend
integer done

DESCRIPTION
nxtnd
Sets next output time either from a base file (bfopt non-zero), or oy
specified time step dt (bfopt=0), done 1s set to 1 if past endc time tend,
else set to O. if nstep > 0, then edit status is not checked. 1If bfopt >
O, then base file is position to next unedited point.

t next time (input/output)
dt step size (input)
nstep step for running off base file (input)
tend stop time (input)
done done flzg {output)
COMMENTS

Base file data must be less tharn 102 wordgs.
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xf8dmp.b(3) {Dsputil) xf8dmp.b(3)

NAME
xf8dmp

SYNOPSIS
subroutine xf8dmp (pfmt,u,iop,ir)
integer pfmt
integer u
integer iop (40)
integer ir

DESCRIPTION

xf 8dmp
Provides octal dump of standard fiie format record 1in 80 or 130 column
format.
pfmt format flag: - means 130 col, else 80 (input)
u display unit (input)
10p i/o packet (input/output?
ir current record (input)
TRW Houston System Services -1 -

(printed 12/18/86)




ORIGINAL PAGE IS
OF POOR QUALITY

xgwget.b(3) (Dsputil) xawget.b(3)

NAME
xgwget, xawint

SYNOP3IS
subroutine xawget (t,x1,x2,q.,w,S)
doubie precision t
cgoubie precision x1 (6)
double precision x2 (6)
double precision g (4)
gouble precision w (3)
integer s

entry xgwint
DESCRIPTION
xgwget
Obtains trajectory and attitude information from files. Entry xgwint
nitiatize time buffer ano snould be calied upon entry.

t desired time (input)

x1 first state (output)

X
[N

2nc state (output)

[ gttitude guaternior (output)

W angular velocity (output)

S status word: set tc -1 if error encocuntered (output)
XQwint

Initializes time buffer.
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fiche.c(3) (Fich) fiche.c(3)

NAME

main -~ generate a tape which can be read by the fich reader

SYNDPSIS

void main(argc,argv)
Nt aroc,
char xargv[];

DESCRIPTION
masin

generate a tape which can be read by the fich reader. The format of the
tape is S-track. 1600 bpi. ASCII, 132 character fixed length records. The
program fiche can generate a multi-reel file. However, the fiche processor
will treat each tape as an individual file. It reauires three user inputs
which are put on the command line.

usage . fiche file run_id tape_drive where
fiile - name of print file to put on the tape
runid - Univac type runid 660777
tape_drive - C or 1
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center.b(3)

NAME
center

SYNOPSIS

(Files)

subroutine center (iop,tget.t,x.n,nrec,status)

integer

iop (x)

double precision tget
double precision t (2)
double precision x (n,2)

integer
integer
integer

DESCRIPTION
center
Returns
iop
tget
>
n

nrec

status

n
nrec
Status

data bracketing a given time.

i/0 packer {(input/output).

given time (input).

bracketing times (input/output).

data assocsiated with t (input/outpur).

number of .double precision data words per frame {1nbut).
record numper (input/output).

i/c status flag (output).

center.b(3)
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get.b(3) (Files)

NAME
get

SYNOFSIS
subroutine get (iop,fintrp,tget,t,x,status)
integer iop (*)
coubie precision tget
double precision t (2)
double precision x (*)
integer status

DESCRIPTION
get
Interpolates data to desired time using routine fintrp.
routine must be of the form:
fintrp(t1,x1,t2,x2,1t,x)

wnenre
tt = first time
X1 = data associated with ti
t2 = second time
X2 = gata associated with 12
t = cesirec time
x = interpolated data at t (ouiput!i
iop i/0 packet (input/output)/
toet time tag of cesirec pos..vei. tinput:.
t pracketing time tags used (output).
x datz interpolated to desirec time (output).

status i/0 status (output).

TRW Houston System Services -1 -

get.b(3)

The interpolation

(printed 12/18/86)



ORIGIMAL PAGE IS
OF POCR QUALITY

obread.b(3) (Files) obread.b(3)

NAME
obread

SYNOPSIS
subroutine obread (1op.nrec,t,id,ed,obias.obs.res.status)
integer iop (=)
integer nrec
double precision t
character id
integer ed
double precision obias
double precision obs
doubie precision res
integer status

DESCRIPTIDN
opread
RELBET reacd interface to GFF routines.
ioD i/o packet (input/output)

nrec desired record number (input)

t

time tag (output)

10 frame 1o (output)

ed edrt status {(ouiput)
obias observation bias (output)
obs observation {output)

res residual (output)

status  i/c status (ocutput)
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obwrit.b(3) (Files) obwrit.b(3)

NAME
obwrit

SYNOPSIS
subroutine obwrit (iop,nrec,t,id,ed,obias,obs,res.status)
integer iop (=)
integer nrec
cdoubie precision t
character id
integer ed
dcocuble precision obias
doubie precision obs
doubie precision res
integer status

DESCRIPTION
obwr it
RELBET write 1nterface tc GFF routines.

iop i/0 packet (inpui/output)
nrec gesired record number (Iinput)
t time tag (input)

iZ frame id (input}

ec edit status {(inpu*’

obias observation cias (input)

cbs observaticn (1nput)
res resicual (input)
statucs {/0 status (output)
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ricls.b(3) (Files) ricts.b(3)

NAME
ricls

SYNCPSIS
subroutine riclis (1op,status)
integer iop (*)
integer status

DESCRIPTIDON
ricls
Closes GFF file of stancard RELBET type.
iop i/o0 packet (input/output).

status i/0 status (output)

TRW Houston System Services -1 - (printed 12/18/86)




ricntr.b(3) (Files)

NAME
ricntr

SYNOPSIS
subroutine ricntr (iop.,tm,n,rec,t,e.sta%*)
integer iop (=)
double precision tm
integer n
integer rec (n)
aouble precision t (n)
doubnie precision e (x)
integer stat

DESCRIPTICN
ricntr

ricntr.b(3)

ORIGINAL PAGE IS
OF POOR QUALITY

Centers array of unedited points from RELBET GFF about a desired time tm.
warning messages are

The times and records of the points are returned.

issuec 'f the array cannot be centered because
encountered. Error Messages are issued if not enough
routine assumes that tne times have been initialized
that the last <time 1n the array 1is less than
initiaiized by first calling rimidi.

an

end of Tfile s

points are found. The
on the first call so

the

first time., or was

ion i/c package for file (input)
im desires time {input)
N number of frames in output arraviinput,
rec recoras corresponding to entries in e (input/output)
t array of time tags for entries (input/output)
e array buffer for entries (input/output)
start status flag: >=C 1s good, -1 is ecf. e is error (output)
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rldsp.b(3) (Files) ridsp.b(3)

NAME
ridsp. ripdsp. rihdsp

SYNOPSIS
subroutine ridsp (p.u)
integer p (45)
integer u

entry ripdsp (p.u)

entry rihdsp (p,u)

DESCRIPTION
ridsp
Displays input/output packet to specified unit.
o} i/o packet (input)
u display unit number (input)
ripdsp

Displays i/0 packet info such as unit, type, name, size and time span.

rihdsp
Displays i/0 macker information such as unit. iype. nams | neader, t1me
span, size. Ccreation and update dates.
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riedit.b(3) (Files) rledit.pb(3)

NAME
rledit, rifwds, rlbwds

SYNOPSIS
subroutine rledit (iop,rec,t,fid.,e,stat)
integer iop (=)
1nteger rec
double precision t
character fic
double precision e (*)
integer stat

entry rifwds (iop,rec,t,fid,.e.stat)

entry rlbwds (iop,rec,t,fid,e,stat)

DESCRIPTION
riedit
Entries tc obtain next unedited frame. Note that status: -1 for end of
file +1 edit value for okay < -10 for error
iop i/c package for file (input)
rec records corresponding to entries in & (input/output’
T arra, of time tages for entries (inpui/output)
“1g +rame ic (1nput/output)
e array buffer for entries (input/output)
stat status flag: >=0 18 gooc, -1 is eof, e is error (output)
r1fwds

Reaas forwarc tc the next frame Or the enc of file.

ribwds
Reads backward to the next frame or the begining.
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r1filn.p(3) (Files) rifill.p(3)

NAME
r1fi11, ri2end, rlback. rl2beg, rifrnt

SYNOPSIS
suproutine r1fill (iop,n.iep,fnd,rec,t.e,stat)
doublie precision e (%)
integer fno
integer iep
integer iop (*)
integer n
integer rec (n)
integer stat
double precision t (n)

entry rl2end (iop.n,iep,fnd,rec,t,e,stat)
entry riback (iop,n,fnd,rec,t,e,stat)
entry rl12beg (iocp.n,iep,fnd,rec,t.e,stat)

entry rifrnt (jop.n,fnd,rec,t.,e,stat)

DESCRIFPTION
rifiti
Intry points for filling up frame arrays of unedited points: riback and
rizeno attempt tc fiil .entries in array after specifiec incex. I¢
unsuccessful rifrnt and risack -error -exi%. 1f¥ unsuccessfu:’ rlzenc and

ri2peg move the array all the way tc the encd or front respectivelyv ana
reset the index iep to the new start or end index note that the number of
length of each entry in the -array must be the same as the frame Tength or
an error will occur. Index use and start is as foliows: Input ril2end:
iep=start of datea, filling - starts at aep+fno+i rl2peg: iepscurrent ist
index. filling starts' at iep-1 output rl2end iep=current 1ist ingex, filled
from iep to n rl2beg iep=curraent last index, filled from ¢ tc iep r1frnt
filled from n to n-fnd riback filled from 1 to fna

e array puffer for entries (input/output)
fnc number of points found (input/output)
iep pointer to end of e (input)
iop i/0 package for file (input)
n number of entries to be found (input)
rec records corresponding to entries in e (input/output)
stat - status flag: >=0 is good, -1 is eof, e is error (output)
+ array of time tegs for entries (input/output)
riz2end

Attempts to Fill entries in array from iep to n.

riback
Attempts to fill entries in array at fnd+1.

ri12beg
Attempts to fill entries in array from 1 to iep.
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rifill.b(3) (Files) r1fill1.b(23)

rifrnt
Attempts to fill entries in array from n to n-fnd
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rimidi.b(3) (Files) rimidi.b(3)

NAME
rimici

SYNOPSIS
subroutine rimidi (iop,tm,n,fnd,rec,t,e,stat)
integer 1op (=)
acuple precision tm
integer n
integer fnd
integer rec (n)
double precision t (
double precision e (
iNnteger stat

n)
x]

DESCRIPTION
rimidt
Centers an array of frames about a desired time from scratch.

iop i/o package for file (input)

tm desired time (input)

n number of entries tc be found(input)

fng number of points found{input/outout)

rec records corresnonding tc entries in e(inpui/outpux

ks array of 1ime tags for entries(inbut/output)

e array buffer for entries (inpui/output)

stat status fTlag: >=0 is goed, -1 is eof, & is error{output)
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rinew.b(3) (Files) rinew.b(3)

NAME
rinew

SYNOPSIS
subroutine ritnew (iop,name, type,unt,ndata,status)
integer iop (=)
Character name
character type
integer unt
integer ndata
integer status

DESCRIPTION
rinew
Opens 2 new GFF file in accordance with the standard RELBET usage.

10D i/o0 packet (output).

name file name (input).

type file type (input).

un< unit number (input}.

Nndate numper cof double precision data i1tems in frame {(input}.

status i/sc starus (ouipuT).
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riopen.b(3) (Files) rlopen.b(3)

NAME
ricpen

SYNOPSIS
subroutine riopen (iop,name,unt,uze,status)
integer iop (>}
character name
integer unt
integer uze
integer status

DESCRIPTION
riopen
Opens a old GFF file in . accordance with the standard RELBET usage.

iop i/o packet (output).
name file name (input).
unt unit number (input).
uze use flag (input).

status 1/0 Status ioutput).
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riread.b(3) (Files) riread.b(2)

NAME
rireac

SYNOPSIZ
supbroutine riread (iop.nrec,t,id,ed,data,status)
integer iop (*)
1iNnteger nrec
double precision t
character id
integer ed
double precision data (=)
integer status

DESCRIPTION
rlread
RELBET read from GFF files.

1or i/0 packet (inputsoutput).

nrec desirec record numper {(input).

t time tag (outpu+t).

id frame ic (output).

ec ecit status (outoutl.

date output catz from frame (output).

status i/0 status (output).
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ritime.b(3) (Files) ritime.b(3)

NAME
rltime

SYNOPSIS
subroutine rltime (iop,t,nrec,status)
integer iop (=)
doubie precisionrn t
integer nrec
integer status

DESCRIPTION
ritime
RELBET interface toc. GFF routine gftime. Returns record directly before
first record or encd of file and big time tag (+- 1230}.

iop i/o packet (input/output).
t time tag (output).
nrec desirea record number (input).

status 1/0 status (output).
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riwrit.b(2)

(Files)

NAME
riwrit
SYNOPSIS )
subroutine riwrit (iop,nrec,t,id,ed,data,status)
integer iop ()
integer nrec
doubie precision t
character 11d
integer ec
aouble precisicn data (~)
integer status
DESCRIPTION
riwrit
RELBET write to GFF files
iop 1/0 packet (input/ouzput).
nrec desired record numoer (input).
T time tag (inpuz).
ic frame ic {(i1nput).
ec edit status {input).
data gate from frame (input).
status i/c status (output).
COMMENTS
Differs from gfwrit in that writing past the end of
error, even if append mode is not specified and cannot

TRW Houston System Services -
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file 1s nox
write to header.
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(Filter)

NAME

cvprop
SYNOPSIS

subroutine cvprop (told,xola, tnew,xnew,cov)

double precision toid '

double precision xold (nsoi)

douple precision tnew

double precision xnew (nsol)

double precision cov (nsol,nsol)
DESCRIPTION

predict covariance

cvprop

toid old time {input).

xoid old state (input).

thew new time (1nput).

xnew new state (input)}.

cov covariance (input/output).
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dkal.pb(23)

NAME
dka!

SYNOPSIS
biock data dkal

DESCRIPTION
dkai
This block data routine

TRW Houston System Services

(Filter) dkal.p(3)

initializes the common used by this program
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dsmth.b(3) (Filter) dsmth.b(3)

NAME
dsmth

SYNOPSIS
block data dsmth

DESCRIPTION
dsmth
This block data routine initializes the common usec by this program
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getnxt.b(3) (Filter)

NAME
getnxt

SYNOPSIS
suproutine getnxt (tnxt,pob,okL,obtyp,0bsig,pstop)
double precision ob
characterx*4 obtyp
double precision obsig
double precision tnxt

DESCRIPTION
getnxt
get next time for seqguential fTilter.
ob observation (output).

obtyp cbservation type (output).

oLsio observation sigma (output). flag to teld

{output). flag to tel) if stop time (output).

tnxt Time of observation (output).

TRW Houston System Services -1 -
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katman.b(3)

NAME
kalman

SYNOPSIS

subroutine kaiman (t,x,c,ob,yv,dydx,v,edcrit,r,

double
doubte
doubie
double
doubie
doubie
doubie
doubile
aoubie
double

DESCRIPTION

kalman
kaliman filter.
t current time (input).
x state vector (input).
c covariance (input/output;.
ob true opbservation {inpuz).
v computed observation (input).
dyvdx partials of observation w.r.t. state (input).
v residuail variance {(input).
edcrit - edit critericn (input).
- resiaua’l (output). residual edit flag (output).
uwterm the uderweighting term
TRW Houston System Services -1 -
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(Filter)

precision t

precision x (nsol)
precision c (nsol,nsoil)
precision ob

precision y

precision dydx {(nsol)
precision v

precision edcrit
precision r

precision uwterm

kailman.b(3)

redit,uwterm)
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krelo.b(3)

(Filter)

NAME
krelc, kreloc
SYNOPSIS
subroutine krelo (t,x)
double precision %
double precision x (12)
entry kreloc
DESCRIPTION
krelo
Kalman relative filter traj output routine for seguential
t filter time (input).
x filter state (input).
kreloc

close output file

TRW Houston System Services

krelo.b(3)

filter
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invers.r(3) (RELBET/Filter)

NAME
invrs

SYNOPSIS
subroutine invrs (n.a.ai,eps)
integer n
double precision a(n.n)
doubie precision ai{n.n)
double precision eps

DESCRIPTION
invrs
matrix convert routine for smooth
n dimension of matrix
a matrix to be inverted (input).

ai(n.nj inverted matrix (output).

eps threshold for singularity (input).
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nkal.b(3) (Filter)

NAME
nkal

SYNOPSIS
subroutine nkal

DESCRIPTION
nkai
This subroutine fetches the user
this program

TRW Houston System Services

inputs for the
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nkal.b(3)

iblocks needead by
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nsmth.b(3) (Filter)

NAME
nsmth

SYNOPSIS
subroutine nsmth

DESCRIPTION
nsmth
This subroutine fetches the user
this program

TRW Houston System Services

inputs for the

common

nsmth.b(3)

blocks needed by
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obest.b(3) (Filter)

NAME
obest
SYNOPS1IS
subroutine obest (t,x,0btyp,obsig,y,dydx,v,e,nob)
double precision e
double precision t
doubie precision x (nsot)
characterx4 obtyp
double precision obsig
doubie precision y
double precision dydx (nsol)
double precision v
integer nob
DESCRIPTION
obest
observation estimate for sequential filter.
e edit criterion (output)
2 time (input).
x state (input).
obTve opservation type (inputl.
cbsig opservatior sigme (input).
% estimated observation (output).
dyax partials 0f opservations w.r.t. state (output).
v variance of observation (output).
not cbservatior number.
TRW Houston System Services -1 -
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obout.b(3) (Filter) obout.pb(3)

NAME
obout. obcls
SYNOPSIS
subroutine obout (t,obtyp,redit,ob,r.v.o,bv)
double precision t
character*x4 obtyp
double precision ob
double precision r
double precision v
double precision b
double precision bv
entry obcls
DESCRIPTION
obout
cutput routine for seguential filter
t filter time {(input).
obtyp frame id of current obs edit status of observation
ok opservation valu
r residual value
v value cf residua! variance
o] solution bLiias
bv pias variance
obcils

cicse outpur file
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NAME

pcpt
SYNOPSIS

subroutine pcpt (p,c)

double precision p (nsol,nsol)

doubie precision ¢ (nsol,nsol)
DESCRIPTION

pcpt

perform operation phi*cxphitranspose.

P state transition matrix (input).

c covaraince {(input/output).
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NAME
pred
SYNOPSIS
subroutine pred (t,x,c,tnxt)
double precision <
douple precision x (nNsol)
doubie precision ¢ (nsol,nsol)
double precision tnxt
DESCRIPTION
pred
predict state, covariance at next time for sequential filter.
t old time (input/output).
* state (input/output).
< covariance (input/output).
tnxt next time (input).
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NAME
psout, pscls

SYNOPSIS
subroutine psout (t,x)
doubie precision t
douple precision x (429

entry pscis
DESCRIPTION

psout
output routine for seguential! filter

t filter time (input).
x filter state (input)
pscls

clost output file
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NAME
ptb?
SYNOPSIS
integer function ptbl (t,tbl)
aoupie precision t
doupie precision tbi (x)
DESCRIPTION
pthl
Returns a pointer to a2 time increasing table to the entry with the maximum
time tag at or before z given time. Sentinal time tags are expected at the
beginning and end of the taple, less tnhan and greater than, respectively,

any expected time tag.
t desired time (input).

tbl time increasing table (input).
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NAME
sfilt

SYNOPSIS
program sfilt

DESCRIPTION
sfilt
RELBET Kalman filter driver
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NAME

sfinit
SYNOPSIS

subroutine sfinit (t,x.,c)

double precision t

cdoubie precision x (nsol)

double precision ¢ (nsoi,nsol)
DESCRIPTION

sfinit

initialize seguential filter

t initial time (output).

x initial state (output).

c initial covariance (output).
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NAME

sfout
SYNOPSIS

subroutine sfout (t,x,c,pstop)

dgouble precision t

douple precision x (nsol)

double precision ¢ (nNsol.nsol)}
DESCRIPTION

sfout

outputr routine for sequential filter

t filter time (input).

x filter state (input).

c covariance maitrix (inputj. stop flag (input).
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NAME
smooth

SYNOPSIS

subroutine smooth (infil,outfil,cpfreq,cnrec)

character*>72 infil
character=72 outfii
character=72 cpfreg
characterx*72 cnrec

DESCRIPTION
smocth
relbet smoother
infil input file name
outfil output file name

cofreq print freguency

cnrec number of recoras
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NAME
snoise

SYNOPSIS
subroutine sncise (tola, tnew,c)
double precision told
doubie precision tnew
double precision ¢ (nsol.nsol)

DESCRIPTION
snoise

snoise.b(3)

add state noise tc covariance for relbet seguentiail filzer

told last time (input).
tnew new time (input).

c covariance (1nput/output).
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NAME
stm

SYNOPSIS

(Filter)

subroutine stm (pni,told,xold, tnew, xnew)

double precision
double precision
double precision
doublie precision
double precision

DESCRIPTION
stm
state transition

phi state transition matrix (outobut).

phi (nsol,nsol)
tola

xold (nsol)
tnew

xnew (Nsoi)

matrix

toid pegin time {(input).

x0ld state art

thnew enc time

xXnew state at

old time (input).
(input).

nev time (inpu=~!.
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NAME
stmrv

SYNOPSIS
subroutine stmrv (phi,dt,xold,xnew)
double precision dz
doubie precision phi (6,8}
double precisior xnew (6)
double precision xola (6)

DESCRIPTION
stmrv
state transitior matrix for position and velocity in orbital motion

dt delta time (input).

phi state transition matrix (output).
xnew next position and velocity (input).
xotd last position anc veiocity (input}.
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NAME
stprop
SYNOPSIS
subroutine stprop (told.t,x)
double precision told
double precision t
double precision x (nsol)
DESCRIPTION
stprop
state propagation
toid old time (input).
t new time (input).
x new state (input/output).
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NAME
uvwam

SYNOPSIS
subroutine uvw2m (c)
double precision ¢ tnsol,nsol)

DESCRIPTION
uvwam
this routine rctates uvw coordinates to mSC

c the full solution state covariance
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NAME

virest

SYNOPS1IS

subroutine virest (t,obtyp,ob,v)
double precision t

character*4 obtyp

double precision ob

double precision v

DESCRIPTION
virest

Irbet3 variance estimate for seguential filter. for range, range rate,
and range bias

t time (input).

obtyp ckhservation type (input).

ob the actual observation of range (input)
v variance of observation {(output).
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NAME
main, cmp2sg - compare relative difference tc computed sigmas

SYNOPSIS

main(argc,argv)
int argc;
char =xargv;

char =cmp2sg(framet, frame2a, frame2b)
char »framet;
char =>frame2a;
char *frame2b;

DESCRIPTION
main
cmp2sg reads in two files including a relative trajectory difference
file and a file containing tne computed sigmas associated with
some filtering process in the same frame format as a relative
trajectory file

-r___ indicates file name of relative traj file
-C__ indicates file name of sigme acata file
=t__ 1% the tnreshold of comparisor { default i1s

S 'ndicating tnat Z-sigma is & Q0OC
comparison!
NOTE: Output tex:t fiies are CMP_POS for poesition info
and CMP_VEL for velocity info

cmp2sg
frame!
the current frame from Relative difference file 1
framela the frame from relative sigme file Z <= time of frame’
frame2b the frame from relative sigma file 2 > time of frameti
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NAME
drpst

SYNOPSIS
block data drpst

DESCRIPTION
arpst
This block data routine jinitializes the ccmmon used by this program
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NAME

main, eph2rel - reads two ephemeris files and creates relative trajectory
file as output

SYNOPSIS

main(args,argv)
int argc;
char *xargv;

char *eph2re)l(framei, frame2a,frame2b)
double *framet;
couble *frame2a;
double *framelb;

DESCRIPTION
main
eph2rel reads two ephemer:s files anc creates 2 relative trajectory file
ocutput. The first ephemeris_file 1is +tne base file name. The second
ephemeris_filez is the file 10 be interpolazted for the relative portion of
the frame. The output relative trajectory file is assigned the name of

ephemeris_file_REL.
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NAME
main, text_in, gff_in, ref_in, edit_frame - gff file editor

SYNDPSIS

int main(argec,argv)
int argc:
char xxargv;

char xtext_in(inframe, infile)
char *inframe;
char xinfile;

char xgff_in(inframe,reference,end)
char *inframe;

char *reference;

char =end:

char *ref_in(reference, infile)
char *reference:
char *infiie;

char x*edit_frame(inframe, reference)
char =inframe:
char xreference;

DESCRIPTION
the following paramsters are set by commana line arguments

main
Filedit reads in onz of two ecdit sources to be used t0 ed:it a

specified file depending upchn certain program depsncent
criteriorn.

Multipie frame i1ds can be specifti2d tc 1ndicets the frames
10 be edited

USAGE :

filedit <-a__><-cr<-t__><-C__><-p__><-f  ><-g _ ><-h  ><-i  »<-j >

JE— —_— _ L. — _ P —"

where
-a__ Provides the edit value to be applied.
Zero is the same as default.
Negative input indicates editted frames
are to be uneditted.
Positive input indicates uneditted
frames are to be editted.

.When used with -c indicates that onily
frames bearing the . specified edit value
are effected.

Default is 999

-t__ Indicates file name wherein ecit intervais
are specified by two text fields
The first field should be begin time
The second fielcd is an end time of edit
intervail
Frames associated with specified (<-p__>)
frame_ids are editted within text input
time intervals
Default is to process whole file

-c Indicates that the edit process will
change the edit status of all frames
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gff_in
inframe

(Fman) filedit.c(3)

possessing the desired edit value input
using the <-a> option or defaultec to 999.
For exampie in the default case frames
with 899 receive -22% if the proper edit
criterion are met. In this usage

negative values may be used with <-a>.

The object is to undo a previous edit
operation or reac a previous operation.
This option can be used with both <-1>
and <-f> options and has the same purpose

-o__ indicates file name of gff file to be edited

1f unused or same as the reference file name
tnen the reference file is to be edited.

-p__ indicates list of frame_ids ito be effected
on the file to be editted

-f__ 1naicates file name of reference gff file
whose frames are used in edit criterion
of input fiie frames.
1f same as the fi1ie to be editec fiie name
then the reference file is to be edited.

-h__ indicates criterion for edit to be
determinec from frames on the reference file
necessary only if -i__ option specifiec
in which case & Qoupie precision value
18 expacted wnich is treateg as z sort
of trhresholc tc be 1nterperted as
ignored 1f -1 option not usea

-i__ indicates frame pos source of edit criterion
for frames on the reference file.

if not specified edit status portion assumed
and taroet frames will be editted if the
ecit status is set 1c edit
of the specified frame of nput file

integer input expected which indicates acuble
precision location on data portion of frame

-g__ 1ndicates frame_id source of edit criterion
for frames on the reference file

(only one allowed).

Ignored if reference file is to be edited.

-j__ indicates the type of test used to compare
input thresho.d with reference file frame
information as criterion for edit,
=0: abs(frame info) >= abs(threshold)
>0: frame info >= threshold
<0: frame info <= threshold

ighored if -1 option not used

NOTE: if the frame being tested

was a valid frame before the test
then the results of the test will
change the value of the edit status
flag in some cases even if the resuli
shows valid data, however in this
case the frame will still be valid.

current frame from file 1 the file to be editted
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reference the comparison frame from file 2 <= inframe
end not used
this function ecits the input frame on the basis of the Frame from the

reference file which has the greatest time-tag <= tc the input frame
time_tag anc returns the output frame

ref_in
reference the input frame from the reference file
infile unusecd

this function edits the reference frame basec on info in the
reference frame and returns the output frame

edit_frame
inframe
input frame to be editted
reference the reference frame

this function examines the reference frame to determine the edit status of
the input frame and returns the output frame
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NAME
main, gbfcom - merge files

SYNOPSIS

main(arac,argv)
int argce;
char =xargv:

void gbfcom{out_name.base_name,merge_name)
char =out_name.*base_name, *merge_name;

DESCRIPTION
main
gbfcom reads two files and performs a merge using the first
input file as a base file and the seconcd file as a merge
file ie., if two frames with icenticail frame ids occur at
the same time then the base file frame is discarded and
the merge file frame used the new file 1s created in
the first argument
Usage: gbfcom out int inl
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NAME
main, rel_in, eph2_in, mkinit - creates
rel traj file
SYNOPSIS

main(argc,argv)
int argc;
char =xargv;

char
char
char

*rel_in(framei,p.char)
*framei;
*p_char;

char =eph2_in(framet, frame2a, frame2b)
double *frameft;

double x*xframela;

double *framelb:

char *mkinit(time,base, targe:)
double *time, *base, *target;

DESCRIPTION
main

mkinit reads twe trajectory fiies

filte and writes out text

or
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nrpst.b(3)

NAME
nrpst

SYNOPSIS
subroutine nrpst

DESCRIPTION
nrpst
This suproutine fetches the user
this program

TRW Houston System Services

(Fman)

inputs for the

common

nrpst.b(3)

biocks needed by
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NAME
main, combine - obsnois merges the obs data with the noise data into one

file

SYNOPSIS

int main(argc,argv)
int argc:
char =xxargv;

char *combine(frame, frame2, frame3)
char *frame;

char =»frame2;

char *frame3;

DESCRIPTION
main
obsnois merges observation data and noise aatz intc one file. The noise
data is stored in the first location of obs datz. Usage:

obsnois obsfile noisefile
The output file s a binary file with _ON attacnec tc the first input
file (obsfilel. If anv of tne input fiies is unavailabls. an errcr
message 1¢ generated.

Note: User neeos to run obsnois repeatly for eacn frame ic until ajl of
the desirable types are complietec. The output Fiie is the input
file for the next run. For example:

We have the following
obsnois fBobs Obs_ddnois_Na
The output file 1s f8obs_ON. For the naxt rur. we wiil have

obsnois f8oks_ON Obs_danois_Nbo

Now the output file 1s f8obs_ON_ON.

combine
frame
the current frame
frame2 the beginaing of the bracket frame
frame3 the.end of the bracket frame

merges the obs data with the noise data. The noise dataza is-stored
in the first location of the data portion.

TRW Houston System Services -1 - (printed 12/18/86)



qaatt.c(3) (Fman) gaatt.c(3)

NAME
magnitude text summary

main, angle_rate - Generates angular acceleration
and gff file.

SYNOPSIS

int main(argc,argv)
int aroc;
char *xargv,;

char =angle_rate(frame,ptr)
char =*p1ir;
char xframe;

DESCRIPTION
main
gaatt provides output to stdout documenting attitude files
Usage:
gaatt <-e><-b > filet,....
where -e__  is the maximum acceptable angular acc magnitude

(default .10)
-b____ ie the mimimum angular acc tc determine an event
tdefavlt .0005:
Tne options are parsec anc the appropriate variadles are set.

If a file is unavailable. an error message is generated.
gaatt creates ar outputr gff witn the anguiar acceleration vector and
magnitude
between the two input angular rates:
the frame icd for this file is "attr." Alsc, for any point > e and any
time, "attr”, "valig®

point > b, a record is writien to stdoutr containing

or
"edit", duratior ,and magnitude.

anpgle_rate
computes angular rate anc documents

ptr character pointer,not used

frame current frame of data
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NAME
main, cover_file - Generates a coverage history summary

SYNOPSIS

int main(arges,arav)
int argc;
char =*xxargv;

char xcover_file(frame,ptr)
char =xptr:
char xframe;

DESCRIPTION
main
qacover provides output to stdout summarizing the coverage of a specifiad
datz type from a gff file. Usage:

gacover <-t ><~f > Ffilet.....
where -t is the minimum time gap for lost data(default 30s)
~-f frame id (default no check on frame id)

The options are parsed ancd the appropriate variables are set. The files
are parsed ana cutput text s written un<il the last file has beer
processed. If 2 file 1s unavailabie. an error message 15 generatea anc
the next file is processed. The output text contains the star+ time of
the interval, tne frame ic. data i1ndicator ( valicd.lost oOr ‘edi<). ths
auratior of the interval ancd the number 0f points ir the intervz:.

cover_file
generates coverage history

ptr character pointer, not usecd

frams curment data frame
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NAME

main, ganois - generate textfile for noise statistic and binary file for
graphic

SYNOPSIS

int main(argc,argv)
int argc:
char =«xargv;

char »ganois(frame,ptr)
char xframe;
char *ptr;

DESCRIPTION
main
gancis provides output to stdout documenting noise statistics for obs
gff file and binary file for graphic. The input is from ddncis. Usage
ganois <-f___><-1___><~q___><~m___>inputfi1e
where -f___  is the frame id
-i____ is the index tc difference tabie tc use for
noise sourceidefault &tn number }
-g___ is tne quantization value
default ses above
“r____ is the minimum number of points acceptabie for
ncise consioeration {(cefaultr see above)
The options are parsec and tne appropriate variables are set.
If 2 file is unavailablie, an error message 1s generated. The output
text has the following format:

Begir_time Datz_type “noise" duration quantized average_obs number_of
of_noise value measurement points intervai Ex: 1000.0
aran noise 384.0 .01 50.0 90 1384.C aran
noise 768.0 .08 9C.C 18C

Interpretation:
At 1000.0 Range date noise average .01 meters for 384.0 seconds
with an average rangs measurement of 5C meters anc a total of
90 observation marks
etc. ..

The output binary file used the following naming convention
Inputfile_name plus suffix _N plus
first letter of the frame id desired

The frame of the output binary file is described as follows:
Standard header where edit status indicates number of points
in the noise interval
The data portion of frame provides the following infc
End time of noise interva)

Average value of observation
Computed noise selected by Index

Note: User needs to run ganois repeatly for each frame id until all of
the desirablie types are finished.
the following defines depend on the format of the input frame

ganois
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frame current frame of data

ptr character pointer, ncot used

TRW Houston System Services -2 - (printed 12/18/86)



garanjmp.c(3) (Fman) garanjmp.c(3)

NAME
main, rrrfile, jmpcomg - Generates a radar range versus range rate
difference history
SYNOPSIS
int main(argc,argyv)
int argc;
char x*argv;
char *rrrfile(frame)
char *frame;
char »jmpcomp(frame,ptr)
char *ptr;
char *frame;
DESCRIPTION
main
garanimp provides output to stdout documenting jumps in range compared with
range compuited from range rate. The fcllowing intervais are documented.
If range is <= Rpbound; 15 <= diff < 3C
30 <= diff
> Rpounc: 30 «= diff < 70
7C <= diff < 10C
10C <= aiff
Usage:
garanjmp <-r___ ><-g > filet,....
where: -r___ is Rbounc {default 6000 meters)
-g___ s maximun a’iowable gap for computation of
. of jump in range (default 50 seconds)
The options are parsed anc the appropriate variabies are set.
I© 2 file 1s unavailable, ar error message i1s genarated.
Ar 1nterim gff fiie is creztec with tne same name as the 1nput Tile
suffixed with RdJ. This file contains a recorc with the range and
range rate in one record and no other observaticns. This file can be
removed after program execution: it has & frame ic of “rand".
For each point that fails 1 tne previousiy defined interval a record
is written to stdout containing start time of interval, "jump", “range",
duration of interval, and magnitude of the jump.
rrrfile
creates a range and range rate obs file -
frame current frame of data off obs file
jmpcomp

computes interval of range jump
ptr character pointer., not used

frame current frame of data from r/rr file
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NAME

main, star_track, getangle, test_print - Star Tracker obs history
SYNOPSIS

int main(argec.argv)

int argce:

char =xargv;

char *star_track(frame,framet, frame2)

char =frame:

char *framei.xframe2;

char xgetangle(frame, infile)

char xframe;

char *infile;

veid test_print(now,angle,end)

doubie =now;

cioubte angie;

double *end:
DESCRIPTION

main
gastar provides output to stdout summarizing the star opbservaticns or
ar. oboservaticr file. Usage -
gastar <-p><-y><-1} ><=u ><=-% ><-q > obsfile <attfile>
where -p use the gft created from previous run of

castar (name input via obsfile) tc
recompute printed outputl (attfiie not used).
where -y use tne Y star tracker instead of the Z.
where -1__ defines the delta angle reflecting the low
‘noise thresheic setting for spotiing stars
where -u___ defines tne aeliz angile reflecting the nign
noise threshold setting for spotting stars
where -t__ _ cdefines maximum time difference allowable
oetween input cguaternions ancd cbservations
An input observation fiie{ ocsfiie) and attituae fi1le{ attfile) are
required
inputs (except when using the <-p> option, see above.
The Z star tracker is assumed uniess the -y option is requested.
The options are parsed and the appropriate variables are set.
Output text is written for each intervajl where two consecutive
observations
are fixed on the same inertially fixed object. This interval is
accumulated.
The text includes the foliowing imformation: time of beginning,
‘star","edit",duration of interval,

average angle over the interval. An output gff file is created with the

name the same a2s the input obs file plus the suffix _ST. The data on
the

file is:time of the end of interval, ‘“star',mode,azimuth.elevation and
angle.

NOTE: The angle placed on each frame is the angle between the pcinting
vectors represented by the previous valid frame and the current frame.

star_track
determines star obs

frame current data from obs file
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frame2 current data from attitude file that span frame
getangie

frame current data from inertial star tracker angle gff file

infile not used

retrieves the i1nertial pointing angie difference

test_print
now time tag of current vector

angle angle measure between last inertial
pointing vectcr and current vector

end
time tag of last vector

this function tests the angle tolerance for printec output
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gasv.c(3) (Fman) qasv.c(3)

NAME
main, sensed_vel - Summarizes the sensed veiocity file and creates a sensed
accelieration file

SYNOPSIS

int main{argc,argv)
int argc;
char =xargv;

char =sensed_vel(frame,pir)
char =ptr;
char =frame;

DESCRIPTION
main
gasv proviaes output to stdout documenting editecd sensed velocities and
purr intervals, Usage:
gasv <-e___><-b > filet,....
where -e___ is the maximum acceptable sensec acceleration
(cdefault 100)
“k___ is the mimimum burn sensed acceieraticon
(default .0C369)
Trne options are parsed and the appropriate variaciez zre se<*. The files
are parsec anc output Text is written untii! the last file hac peen
crecessaed. IF 2 ¥ile ic unavailanie. ar errcr message 15 generated and
the next file 1s processed. A gff file 1s gensratec containing the
sensed
acceleration vectors and the magritude of the sensed acceleration at
times
of events. * The frame id for this file is "sacc."
For each point >e2 or >t a record is written to s+tdout containing start
time. "valic" or "edit", "sacc'. deitez time. anc magnitude of the sensed
accaieration. Tne intervals ara not accumuiatec

sensed_ve!
computes sensed accel. & documents interval

ptr pointer, not used

frame current data for file
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rdwt.c(3) (Fman)

NAME
main, write_file - write a subset of a file with user specified frame id
and time

SYNOPSIS

int main{argc.argv)
int argc;
char =xargv;

char xwrite_file(frame,ptr)
char *ptr;
char »frame;

DESCRIPTION

main
Rdwt read in a file and write to the file witn

time. Usage:

user specified frame and

rawt <-f ><-b___><-e___> file
where -f__  frame iag (default nc check on frame 0}
-b___ begin time (default tc file begin time)
-e___ end time (default to file enc time}

Ths cptions are parsed ant the appropriate variables are set. Thne

is parsed and output binary file 1t written. If input fiie 1¢
unavailable, an error message 1S generated.

write_file

ptr pointer, not usec
frame current frame write to a file witn user specified time and
frame io

TRW Houston System Services -1 - (printed 12/18/86)




read_set.c(3) (Fman) read_set.c(3)

NAME
main, read_set, print_record - reaas SET file which is output from sensor
tape output processor

SYNOPSIS

main(argc.argv)
int argc;
char xxargv;

void reac_set()

char rprint_record(time,count)
double time;
int *count;

DESCRIPTION
main
reac_set reads in & binary file created by the stop processor
anc provides a printed output option over a specified
“i1me span

-f__ indicates file name of SET file
-b__ indicates beg'n time in gm: second:
-e__ indicates last time in ogmt ssconqs
~p__ indicates print freqguency optior

Nonpositive means first and last only
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NAME
main, read_sit, print_record -

SYNOPSIS

main(argc,argv)
int argc:
char x*xargv;

void read_sit()

char *print_reccrd(time,count)
double time;
int =xcount;

DESCRIPTION
main
reacd_sit reads in a binary file created by the stop processor

and provides z printed output optror over a specified
time span

-f__ indicates file name of 3I7 fiis
-b__ indicates pegin time ir gm* seconas
-e__ indicates last 1ime ir gmi seconds
-o___ indicates print freoauency ootior

Nonpositive means first anc lasti oniy
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NAME
main, rivsrl

SYNOPSIS

main{arge,argyv)
int arge;
char ==xargv;

char *rivsri(frame?, framea, frame2b)
double *frame1;
doubie *framelsa;
douple *frame2b;

CDESCRIPTION
main
rivsrl reacs twc relative trajectory files and determines the
diference between states in UVW coordinates
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NAME
rptost

SYNOPSIS
program rptost

DESCRIPTION
rptost
Converts roll/pitch to shaft/trunnion reference.
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NAME
File, Time, Radius, Begin, End. Prime_id, Second_id, Helo. main, search -
gff file procor

SYNOPSIS

FILE *File;

double Time,Radius,Begin, End;
char *Prime_»1d[],*Second_id[];
int Help;

int main(argc,argv)
int argc;
char xxargv;

void search()

DESCRIPTION
main
this program extracts intervals of desired infc frames from the text files
producec by the reivet ga processcors where the frames have +the gEnerat forn
as foliows:

time-tag(number) IDtstring) INFO_TYPE(string) curation(number) number ...
the information used on each frame comes from the first three fields bus
the compiete frame is read in and output if applicaple

invoke this function:

search -n -7 -t - - -€ P ce. T8

— —— — —— — —_— ——e

where:

-h - indicates helr option which displavs primary anc
cependent labels available for extraction
The use of this option precludes all others

-f - indicates the fi'e name of the input text file
-t - is the origin tine of interest
-r - is the radius about the origin which encioses the time

interval of intetest
~b - is the begin time of the specified interval of interest
-e - is the end time of the specified interval of interest
-p - indicates the lis: of frame IDs desired
-s - indicates the 1 :s: of INFO_TYPEs desired associated
with the 1ist of 1Ds
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NAME
main, out_rel, out_cov, out_bias, file_size

SYNOPSIS

int main(argc,argv)
int arge;
char =xargv:

char =out_rel(inframe)
char ~inframe;

char =out_cov(inframe)
char »inframe;

char xout_bias(inframe)
char *inframe:

int file_size(file_id)
char *file_id;

DESCRIPTION
main
s1r2ri reads an arbitrary sizec (nsol: solutior file ouiput by
ejther the kaimar or smoothing filter anc generares

- retative trajectory fiiles for soiutior states

- covariance file in tne form of UVW relative trajectory fiies
where the noise sigmas representing the base state
spolution and relative state solution ir UVwkw of
the base sclutlion state are presentec as a 12- element
vector anc the bias sigmas follow

- bias solution file containing the bias sclution for as many
obs solveo for per frame

sin2ri <-r__ > filet <-c___> filel <-c__ > filel <-n__> nsci

<-s__> fiies

where -r__ indicates create the rel! traj
-c__ indicates create the covariance soln file
-o__ indicates create the bias solin file
-n__ is the size of the solution vector
(default 16)
-s5__ is the input solution file
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NAME
main, stop - sensor tape output processor

SYNOPSIS

main(argc,argv)
int argc;
char =xargv;

char =stop(frame1.frame2a, frame2b)
char *framet;
char x*framela;
char =~frame2b;

DESCRIPTION
main
stop reads in two files including 2z relative trajectory file
and a sensor data file which is created by the downiist
program specifically for the purpose cf writing two
binary files of SENSOR input data called SIT and SET

-r___ inaicates file name of relative traj €iie
-s__ indicates file name of sensor cata fiie
stop
frame:
the current frame from Sensor file 1
framela the frame from relative traj file 2 <= time of frame:
frame2b the frame from relative traj file 2 > time of framei
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NAME
aero

SYNOPSIS

(Force)

subroutine aero (rv.rvt,rsun,rnp,a)

gouble
doubte
doubie
doubie
doubie

DESCRIPTION
aerc

Executive for aerooynamic effects on m50 acceleration

precision
precision
precision
precision
precision

acceleration.

rv

rv (3)
rvt (€)
rsun (3)
rnp (3,3)
a (3)

m50 position of vehicle vector (input)

rvt true of date state (input)
rsun m50 position of sun vector (input)
rne m5C to true of date matrix (input)
& m50 accelaration (ouput)
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NAME
cbody

SYNOPSIS
subroutine cbody (mu,r,a)
double precision mu
dounie precision r (3)
double precision a (3)

DESCRIPTION
cbody
Computes central body acceleration.

mu gravitational parameter (input)

r position relative to central bocdy {(input)

a accelaration (output)
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NAME
cdrag
SYNOPSIS
subroutine cdrag (w,ad,f)
double precision w (23)
doubie precision ad
doubie precision ¥ (3)
DESCRIPTION
cdrag
Computes constant area drag force.
w wind in body coordinates (input)
ad density of atmosphere (input)
£ drag force (output)
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NAME
cyldr
SYNOPSIS )
subroutine cyldr (wo,rho,fb)
double precision fb (3)
aoupie precision rne
double precision wb (3)
DESCRIPTION
cyldr
compute force and torgue due to aerodyramic forces on a cylinger
fb drag force in body coordinates
rho atmospheric density
wi wind velocity in body cocrdinates
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NAME
getm
SYNOPSIS
subroutine getm (t.m)
double precision t
double precision m
DESCRIPTION
getm
Fetches mass from mass table.
t time mass is desired (input)
m vehicle mass (output)
TRW Houston System Services -1 -
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NAME
harm ORIGINAL PAGE IS
OF POOR QUALITY
SYNOPSIS

subroutine harm (rg,gg)
double precisior rg (3)
double precisien gg (3)

DESCRIPTION
harm
Computes acceleration due to harmonic . expansion terms in gravitationa?l
field of central body.

rg position vecter of reference vehicles id eartn-fixed coordinates
(input)
ag acceleration in earth-fixed coordinates (output)
COMMENTS

Maximum 8th degree, 8th order.
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NAME
sotlrad

SYNOPSIS
subroutine solrad (rv,rs,acc)
double precision rv (3)
double precision rs (3)
ooupbie precision acc (3)

DESCRIPTION
solrad

Computes acceleration due to solar radiation

rv m50 position of vehicle (input)
rs m50 pesition of sun {(input)
acc accelerztion {output)
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NAME
svelibs
SYNDPSIS
subroutine svelbs (v,t,m,as)
integer v
double precision t
double precision m (3,3)
double precision as (3)
DESCRIPTION
svelbs

Computes bias and unbias of sensed acceleration.

v vehicle id (input)

t desired time (input)

m body to inertial matrix (input)

as sensed acceleration (input/output)
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NAME
svftch

SYNOPSIS
subroutine svfich (iviec, inc, tc, tnew)
integer ivioc
integer 1nc
doubie precision tc
double precision tnew

DESCRIFTION
svftch
Computes sensed acceleration.

ivioc vehicle id (input).

inc step direction (input).
tc current time (input).
tnew next time (output).
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NAME
tbiook

SYNOPSIS
subroutine tblook (imx,ltb,tb,t,1i)
integer imx
integer 1tb
doubie precision tb (1ib, imx)
double precision t
integer i

DESCRIPTION
tbiocok

tblook.b(3)

Finds first entry in a time increasing table that is at or before & given
time. The table is double precison with the first slot the time. If al}

entries are after the time. an index of zero is returned.

imx max index té table (input)

Ttb goupie word ltength of tabie entry (input)
b table (input)

* desired time (input)

i ingex to table (input/output)

COMMENTS

The index must be initialized to a value less than or equal to the maximum

index value.
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NAME
vntfch
SYNOPSIS
subroutine vntfch (v, tc, tnew)
integer v
double precision tc
double precision tnew
DESCRIPTION
vntfch
Fetches vent force of each vehicle.
v vehicle id (input)
tc current time (input)
tnew new time (input/output)
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NAME

wndang

SYNOPSIS

(Force)

subroutine wndang (w,ws,sb.cb,sa,ca)

doubie
doubile
aouble
double
doubie
double

DESCRIPTION
wndang
Computes sines and cosines of sideslip and attack angles.

w

wS

sk

cb

TRW Houston System Services

precision w (3)

precision
precision
precision
precision
precision

WS
sb
cb
sa
ca

wind in body coordinates(input)

wind speed{output)

sine of side siip angle{output)

cosine of side siip angle(output)

sine of angle attack(output)

cosine oFf

angle attackioutput)

wndang.b(3)
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NAME
zutek

SYNDOPSIS
subroutine zutek (wb,rho,fb)
doubie precisior wt (3}
couple precision rho
doubie precision fb (2)

DESCRIPTION
zutek

zutek.b(3)

Computes aerodynamic force and torque using zuteck curve fit.

wt wind velocity in body coordinates (input)

rho atmospheric density (input)

fb drag force in pody coordinates (output)
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file2io.c(3) (Gbfile) file2io.c(3)
NAME
file2io, get_next_frame - function for creating bracket times from second
file.
SYNOPSIS

char *file2io(inframe,file_info)
char =inframe;
char =file_info;

double xget_next_frame()

DESCRIPTION
file2io
inframe data frame of previouslly read gff
file_infc file information of input gff

file2ic sends the data frames which nave times bracketting the time of the
input frame time to the function specified in the input file structure.
Nete if no bracket interval availabie themn nulis are sent. warning: Tne
presence o©Ff static variablies makes this function ap unlikelv candicate for
generail use except for the purpose for which it was written. This purpose
18t open -and nmanipulate one fils per.execution in Pesponce to being
invoked oy fileio

get_nexi_frame

get the next frame , check first for end of file ., check nex- for proper
frame i¢d , check next for edi+* status if necessary
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NAME
fileinfo_ic - a gbf input/output routine for recursive FILE_INFO structures

SYNQPSIS

char *fileinfo_ro(frame,file_info)
char *frame:
char »file_info:

DESCRIPTION
fileinfc_io
frame current frame from driver file
file_info FILE_INFO structure pointer see fileio.h

This routine enables the programmer to utilize the fileyc process to obtain
eack frame from some input fi1le and perform a multipie set of functions
each of which result in a frame output 1t¢ & specific file. The output
process of fiteio i  not invoked. The power of this process is 1n the
recursive data structure FILE_INFO (see fileic.h).

TRW Houston System Services -1 - (printed 12/18/86)




fileio.c(3) (Gbfile)

NAME
BaseTime, fileio - gff file input and output routine

SYNOPSIS

CALTIME BaseTime,

int fileio(in_file,out_suffix,out_size)
struct FILE_INFD *in_file;

char =out_suffix;

int out_size;

fileio.c(3)

DESCRIPTION
fileio
in_file structure defining input file
out_suffix suffix to be cateneated to 1nput fiile name for new file
out_size size of output data record:
if <O, same as input;
if =0, no output fiie;
if >0, output size.
fileio reacs e gff fiie anc creates a new gff file with data
that is & funciion of ths inpur file az subset of the time2
points orn tne inbut fite.
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NAME
HStoHB, HBtoHS - move gbf header infor to and from buffer

SYNOPSIS

void HStoHB(hdrbuf , gbf)
GBFILE *gbf;
char xnhdrbuf;

voic HBtoHS(gef, hdrbuf)
GBFILEPTR gbf;:
char *hdrbuf;

DESCRIPTIDN
HS toHB
shifts information from header structure 10 buffer. The ubdate date field
is set to the current date in botn structures.

HBtoHS

shifts 1nformation from buffer to header structure. The time offset.
record size, origin, anc time word pointer are zalso computed
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NAME
abfnew, gbfwrt, gbfopn, gbfcls. gbfdfc,
FORTRAN and gbfile C routines

SYNOPSIS

OF POOR Q

c

PA3Z I8
UALITY

gbfio.c(3)

interface between

void gbfnew(file, fname,hdrid, jopdes,wrdfrm,date,dates,status)

int *xfile:
char =xfname;
char *hdrid;
char *jobdes;
iNnt *wrdfrm;
int *date;
double xdates;
int *status;

void gbfwrt(file,dfrbuf,status)
int *file:

double x*dfrbuf;

int xstatus;

void ghfopn(file,fname,status)
int xfile;

char *fname;

int rstaius;

voic gbfclsifile.status!}
int =fite:
Nt rstatus;

void gbfdfc(fiie.dfrouf,status)
Nt xfile;

doubie xdfrbuf;

int rstatus:

void gefops{fname)
char *fname:

DESCRIPTION
abfnew

file internal id
fname input file name
hdrid input header id
jobdes input. header ewescription
wrdfrm nuimber of bytes per frame
date calendar- tase date- yr, mo,
dates seconds of base date
status status flag

general new gbf create function

ogbfwrt
general write
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gbfopn
general open

gbfcis
generai close

abfdfc
close funciion for use with cdownlist processor 1o ciose files then reoper
and dispiay header ancd return begin/end times

gbfops

open the file name for output display in place cf stderr used if accessing
the function gbfdfc above
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NAME
FileBaseTime, newGBF, abtoff., gbwhead, gbrhead - gbfile structure and
header operations

SYNDPSIS

CALTIME FileBaseTime;

GBFILE ~newGBF(name,size, tbyte, tbase,story, format)
int size, tbhyte;

CALTIME xtbase;

char xname, *story, xformat;

gbtoff(gbf)
GBFILE =gbf;

gbwhead(gb¥)
GBFILEPTR gbf:

gbrhead(gof )
GBFILEPTR obf;

DESCRIPTION
newGBF
forms new gostructure-arnd sets input fieids. Returns null pcintes is  error
encountec

gbtoff
set time offset for obfile If reference basetime is no: set, it is set to
file pasetime anc the time cffset is null

ogbwhead
writes header information stored in curren: buffer to fiie recors

agbrhead
reads header recoro
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NAME
gbpcs, goread, gbwrite, gbdread, gbdwrite - i/o0 of gbfiles

SYNDPSIS

gopos(gbf .rec)
GBFILE xgbf;
unesigned rec;

char xgbread(gbf)
GBFILE ~gbf;

int gowrite(gbf,data)
GBFILE xgbf;
char xdata;

char xgbdread(gbf,rec)
GBFILE xgbf;
unsignec rec:

int gbdwrite(gbf.rec.data)
GBFILE xgbf;

unsgnec rec:

char xaata;

DESCRIPTION
gbpos
pesitions file pointer to desirec recorc of referenced gbfile

goread
reads current record of referenced gbfile and returns pointer to data in
" record. Pointer should be recast by caller to desired record type. Errors
result irn invalic pointer value (0)

gbwrite
writes to current record of referenced gbfile returning the number of the
bytes written. Note that the file is posec at the nex- record. errors

result in negative return values.

gbdread
reads desirecd record of referenced gbfile and returns pointer to data in
record. pointer should be recast by caller to desired reocrd type. errors
result in invalid pointer vailue (0)

gbdwr ite
like gbwrite but the file is first positioned to the specified record.
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NAME
makeGBF, makeGBData - gbfile structure allocations

SYNOPSIS

GBFILE *makeGBF (name)
char *name;

char =*makeGBData(gb¥)
GBFILE *gbf;

DESCRIPTION
makeGBF
allocate space for GBFILE structure and set specified fields. Errors

result in null pointer being returnsd. Fields are not set if pointers are
nuil

makeGBData
aliocate space for GBFILE data bpuffer. The size o0f a record is also
computed. If size is not a muitinle of sizeof(int). the fields are reset so
tnat rsize = sizeof(int)*int_rsize. Errors result in null pointer being
returned. Fields ara not set if pointers are nuill
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NAME
gbclose, freeGBF, gbfree, gbopen, gbnew - open, close and free of abfiles

SYNOPSIS

voic gbclose(gbf)
GBFILEPTR gbf,;

void freeGBF (gbf)
GBFILEPTR gbf;

void gbfree(gbf)
GBFILEPTR gbf;

GBFILE *gbopen(name,mode)
char *name;
char =mode:

GBFILEPTR gbnew(name,size, tbyte. tbase,story, format,moce)
char »name;

char =mode;

int size;

int teyte:

char *storv,x=format;

CALTIME =tpbase.

DESCRIFTION
agbclose
clicses file and updates header 1f file had a2 write keyv sex

freeGBF

frees all space allocated to gbfstructure. WARNING dire things may happen
i file was not opened with gbopen since it is assumeo that malloc was used
tc allocate space.

gofree
Closes file and frees al)l space allocated to it. WARNING dire things may

happen 1if file was not opened with gbopen since it is assumed that malloc
was used to allocate space.

gbopen
name file path name

opens file specified by name with designated mode: read only read/write,

or append. File nmnust previously exist or error will result. returns
pointer to file structure and assigns necessary space such as buffer space
and space for the file packet. Read/write modes are:

r,R =read only (default)
b,B =read and write
a,A =append

errors return invalid pointer value (0) and are as follows: bad read/write
mode, unable to open file, unablie to assign enough buffer space.

note that the file is positioned to the first record (record O0) and the
input buffer contains this record. NOTE only the first character of the
mode is considered and the default is read only.

NOTE: mode is type (char *) not char, a null value (0) selects the
default.
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abnew
name file path name
size record size in bytes

opens file specified by name with designated moce: read only read/write, or
append. fiie must previously exist or error will result. returns pointer
to file structure anc assigns necessary space such as buffer space and
space for the file packet.
read/write modes are:
B,B =reac and write (default)
w,W = write only (causes error with gbclose)

errors return invalid pointer vaiue (0) and are as fcllows: bad read/write
mode, unablie to open file, unable to assign enough buffer space,

note that the file is positioned to ths first record (record 0) and the
input buffer contains this record. NOTE only the first character of the
mode is considered and the default is read/write.

NOTE: if the write only option is used., header records are not correcly

updated on closing tne file. Invoking gbclose or gbfree to close to will
result in an error.
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NAME
gbfphead, fgbprt, gbphead - display of gbfile structures

SYNOPSIS

veid gbfphead(file, gof)
FILE »file;
GBFILEPTR gbf;

void fgbprt(file,gbf)
GBFILEPTR gbf;
FILE *file;

void gbphead(gbf)
GBFILEPTR gbf;

DESCRIPTION
abfphead
disptlays current header structure 1o specified file

fagbprt
cgisplavs current header structure to specified fiile

gbpheacd
cisnlays neaaar tc siandarcd out
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NAME
gbtime - gb time

SYNOPSIS

char =gbtime(gbf, time)
GBFILE *gb?:
double time;

DESCRIPTION
gbtime
positions file to last time before designated time
data in buffer. If time before start of file, the
(record number 0) and if after the end time of the
selected. Errors result in an invalid data data

pointer snouid be recast to the data structure

gbtime.c(3)

and return pointer to
first record is selected
file, the last record is
pocinter (O). The output

type by the c&ilino

function. file seazrch consists of binary search after checking that the

time is within file bounds ano an initial estimate
record is obained by 1inear interpolation
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NAME
dctprt

SYNOPSIS
subroutine dctprt
integer iop (*>)
integer frame (x)
integer out

{iop,frame,out)

DESCRIPTION
dctprt
Prints the dictionary from a GFF file.
iop i/o packet (input/output)

frame record buffer (input/output)

out print file unit number (output)

TRW Houston System Services (printed 12/18/86)




ofcis.b(3) (GFff)

NAME
afcls

SYNOPSIS

gfcls.b(3)

subroutine gfcls (iop.stdout.fi1out.frame,dscrpt,prgver,status)

integer iop (*)
integer staout
integer filout
integer frame (*)
character dscrpt
character prgver
integer status

DESCRIPTION
ofcis
Closes a GFF file.
iop i/0 packet
stdout standardc output unit number
filout file output unit number
frame frame buffer
dscret  update gescription

prgver program name and version

status i/0 status

TRW Houston System Services -1 -

(printed 12/18/86)




gfdict.b(3) (GFff) gfdict.b(3)

NAME
gfdict
SYNDPSIS
subroutine gfdict (iop,frame,dict)
integer 10p (*)
integer frame (r)}
character»>20 dict (=)
DESCRIPTION
gfdict

keturns tne dictionary from the GFF file in a usable form.
iop i/oc packet
frame record buffer (input/output)

dict dictionary (output)
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gfemsg.b(3)

NAME
gfemsg

SYNOPSIS

(GFff)

subroutine gfemsg (xx,p,stdout,filout)

integer
integer
integer
integer

DESCRIPTION
gfemsg

Displays error messages to the output file.

XX

[

stdout

filout

XX

p ()
stodout
filout

error type (inpput)
i/o packet
standard output unit number

file output unit number

TRW Houston System Services -1 -

gfemsg.b(3)

(printed 12/18/86)




gfend.b(2)

NAME
gfend

SYNOPSIS

(Gff) gfend.b(3)

subroutine gfend (iop,stdout,filout,frame,status)

integer
integer
integer
integer
integer

DESCRIPTION
agfend
Updates

fiilouz
frame

status

\

iop (*)
stdout
filtout
frame (x*)
status

the file header and append the =xend frame to the GFF file.
i/c packet(input/output)

standard out unit number(input)

print file unit number(input)

frame buffer(input)

1/0 status(output)
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gffdsp.b(3) (Gff) gffdsp.b(3)

NAME
af fdsp
SYNOPSIS
subroutine gffdsp (iop,out, frame.dict)
integer i1op (*)
integer out
integer frame (*)
character dict (x)
DESCRIPTION
of fdsp
Displays file information.
iop i/o packet
out unit number of the output file
frame record buffer
dict dictionary

TRW Houston System Services -1 - (printed 12/18/86)




gfnew.b(3) (GFff) afnew.b(3)

NAME

agf new

SYNOPSIS

subroutine gfnew (iop,staout,filout,name,unit, type.dscrpt,
prgver, faate, fsec.pdate,psec,frmsz, frame.spcblk.dict,status)
integer iop (*)

integer staout

integer filout

character name

integer unit

character type

character dscrpt

character prgver

integer faate (5)

double precision fsec

integer pdate (5)

goublie precision psec

integer frmsz

integer frame (frmsz)

integer spcolk (11)

character dict (frmsz)

integer status

DESCRIPTION

ofnew
Creates & new GFF file by coing the following: 1) Creztes the i/¢ packet
for GFF inter-liprary communications. 2) Creates the file neader anoc write

it tc tne GFF file. 3) Creates the =»beg frame and write 1t to the GFF
file.

iop iso packet (input/output)
stdout standard output unit number (input)

filout print file unit number {(input)

name file name (input)
unit GFF file unit number (input)
type file type (input)

dscrpt file description (input)

prgver program name and version

fdate file base date - ymdhm (input)

fsec file base date - sec (input)

pdate program base date - vmdhm (input)

psec program base date - sec (input)

frmsz frame size (input)

frame output record (file output)

spcbik block of information particular to the file type (input)
dict input dictionary (input)

status i/0 status (output)
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ofnew.b(3)

TRW Houston System Services

(GFF)

ofnew.b(3)

(printed 12/18/86)




gfopen.p(3)

NAME
gfopen

SYNOPSIS
subroutine gfopen (iop,st
frame,status)
integer iop (%)
integer stdout
integer filout
character name
integer unit
integer frame (x)
integer pdate (5)
double precision psec
integer rwflg
integer status

DESCRIPTICON
gfopen

Opens an existing GFF file and set up tne

iop 1/0 packet

stdout sStardarc output u

(Gf¥F)

gfopen.b(3)

dout.filout,name,unit,pdate,psec,rwfig,

rnit number

fiiout print file unit number

name name of GFF file

iC oren

i/o0 packet.

unit unit number on which to open the GFF file

frame frame buffer
pdarte program pbase date
psec program base date
rwfio read/write filag

status 1/0 status

TRW Houston System Services

(vmdhm)

(sec)

(printed 12/18/86)



gfread.b(3) (Gff) gfread.b(2)

NAME
gfread

SYNOPSIS

subroutine gfread (1op,stdout.f71out.status,t1mtag.recnum)
integer 10p (x)

integer stdout

integer filout

integer status

double precision timtag

integer recnum

DESCRIPTION
gfread

Converts the timetag from prgram base time to file base time anc returns
the record number of the frame.

iop io packet

stdout standard output unit number

filout print file unit number

status output status

timtag timetag

recnum current recorc number
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gfrhdr.b(3) (GFff) gfrhdr.pb(3)

NAME
gfrhdr

SYNOPSIS
subroutine gfrhdr (hdr,iop,hdrsz,frame)
integer ndrs:z
integer nhdr (nhdrsz)
integer iop (»)
integer frame (~)

DESCRIPTION
gfrhdr
Reads the nheader from the GFF file.
hdrsz number of words in the header (input)
hdr neader to pe written to the GFF fiie (output)

iop 1/0 packet

frame frame buffer
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gftime.b(3) (Gff) gftime.b(3)

NAME
gftime

SYNOPSIS
subroutine gftime (iop,stdout,filout,time, index,status)
integer iop (x)
integer stdout
integer filout
double precision time
integer index
integer status

DESCRIPTION
gftime
Returns the index of the first record whose time is less than the time
specified. If the time specified is past the end of file, then the index of
the last frame is returned. 1f the time specified is before the beginrning

of the file, then an error is returned.

iop i/0 packet

stdout standard output unit number

filout print file unit numper {(output)

time time to searcn for (input/output)

index thaex the the recorcd reguested (inpuit/output)

status error status (ocutput)
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gftims.b(3) (Gff) gftims.b(3)

NAME
| of tims

SYNQOPSIS
subroutine gftims (iop,stdout,filout,timei.timeo, index,status)
integer iop ()
integer filout
integer stoout
double precision timei
double precision timeo
integer index
integer status

DESCRIPTION
gftims
Returns the index of the first record whose time is less than +*he time
specified. If the time specified is past the end of file, then the index of
the last frame is returned. If the time specified is before the beginning
of tne file, then an error is returned.
ior i/0 packet
fitout porint file unit number
staoui stangard outpul unit numoer
timen program time tc fing (inputi
timeo fite time found (output)

index index the the recorc requested (input/output]

status error status (output)
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gfwhdr .b(3) (GFff)

NAME
gfwhdr
SYNOPSIS »
subroutine gfwhar (hdr,iop,hdrsz)
integer hdrsz
integer hdr {(hdrsz)
integer iop (*)
DESCRIPTION
of whar
Writes the header to the GFF file.
hdrsz number of words in the header (input)
hdr header to be written tc the GFF file (output)
iop i/0 packet
TRW Houston System Services -1 -

gfwhdr.b(3)

(printed 12/18/86)




gfwrit.b(3) (GFff) gfwrit.b(3)

NAME
gfwrit

SYNOPSIS

subroutine gfwrit (i1op,stdout,fiiout,status,timtag,recnum)
integer iop (*)

integer stdout

integer filout

integer status

double precision timtag

integer recnum

DESCRIPTION
gfwrit
Converts the timetag from prgram base time to file base time and returns
the record number of the frame.
iop io packet
stdoutr standard output unit number
filout print file unit number
status output status (output

timtag timetag (inputsoutput)

recnum current record numbe- {output}
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hdrprt.b(3) (GFff)

NAME
hdrprt
SYNOPSIS
subroutine hdrprt {(i1oc,out)
integer iop (*)
integer out
DESCRIPTION
hdrprt .
Prints the header record from an GFF file.
iop i/c packet
out output unit number
TRW Houston System Services -1 -

hdrprt.o(3)

(printed 12/18/886)




icshft.b(3) (GFff)

NAME
icshft

SYNOPSIS
subroutine icshft (n,a.d)
integer n
integer a (n)
integer d (n)

DESCRIPTION
icshft
Moves a word from location to another. This
character to an integer.

n dimension of a and e (input)
a word to move from (input)
d word to move to (output)

TRW Houston System Services -1 -

would

icshft.b(3)

typically be from a

(printed 12/18/86)




iopprt.b(3) (GFff)

NAME
iopprt

SYNOPSIS
subroutine iopprt (out, ip)
integer out
integer ip ()

DESCRIPTION
iopprt
Prints the i/0 packet.
out output unit: number
ip i/o packet
TRW Houston System Services -1 -

iopprt.b(3)

(printed 12/18/86)




ixatm.b(3) (Input) ixatm.b(3)

NAME
ixatm

SYNOPSIS
subroutine ixatm

DESCRIPTION
ixatm
Input of common block xxatm.
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ixbias.b(3)

NAME
ixpias

SYNOPSIS
subroutine ixbias

DESCRIPTION
ixbias
Input of common block

TRW Houston System Services

xxbias.

(Input)

ixbias.b(3)

(printed 12/18/86)




ixcon.b(3) (Input)

NAME
ixcon

SYNOPSIS
subroutine ixcon

DESCRIPTION
ixcon
Input of common block xxcon.

TRW Houston System Services -1 -

ixcen.b(3)

(printed 12/18/86)



ixdata.b(3) (Input) ixdata.b(3)

NAME
ixdata

SYNOPSIS
subroutine ixdata

DESCRIPTION
ixdata
Input of common block xxdata.
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ixdprm.b(3) (Input) ixdprm.b(3)

NAME
ixdprm

SYNOPSIS
subroutine ixdprm

DESCRIPTION
ixdprm
Input of common block xxdprm.
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ixerth.b(3) (Input) ixerth.b(3)

NAME
ixerth

SYNOPSIS
subroutine ixerth

DESCRIPTION
ixerth
Input of common b]gck xxerth.
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ixfile.b(3)

NAME
ixfile

SYNOPSIS
subroutine ixfile

DESCRIPTION
ixfile
Input of common block xxfile.

TRW Houston System Services

(Input)

ixfile.b(3)

(printed 12/18/86)



ixgnrl.b(3) (Input) ixgnrl.b(3)

NAME
ixgnrl

SYNOPSIS
subroutine ixgnril

DESCRIPTION
ixgnr)
Input of common block data.
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ixgraf.b(3) (Input) ixgraf.b(3)

NAME
ixgraf

SYNOPSIS
subroutine ixgraf

DESCRIPTION
ixgraf
Input of common block xxgraf.
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ixgrav.b(3)

NAME
ixgrav

SYNOPSIS
subroutine ixgrav

DESCRIPTION
ixgrav
Input of common block data.

TRW Houston System Services

(Input)

ixgrav.b(3)

(printed 12/18/86)




ixinit.b(3) (Input) ixinit.b(3)

NAME
ixinit

SYNOPSIS
subroutine ixinit

DESCRIPTION
ixinit
Input of common biock xxinit.
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ixkal.b(3)

NAME
ixkal

SYNOPSIS
subroutine ixka?l

DESCRIPTION
ixkal

Input of common block xxkal.

TRW Houston System Services

(Input)

ixkal.b(3)

(printed 12/18/86)




ixmas.b(3)

NAME
ixmas

SYNQPSIS
subroutine ixmas

DESCRIPTION
ixmas
Input of common block xxmas.

TRW Houston System Services

(Input)

ixmas.b(3)

(printed 12/18/86)




ixmax.b(3) (Input) ixmax.b(3)

NAME
ixmax

SYNOPSIS
supbroutine ixmax

DESCRIPTION
ixmax
Input of common block xxmax.
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ixmisc.b(3)

NAME
ixmisc

SYNOPSIS
subroutine ixmisc

DESCRIPTION
iXmisc
Input of common block xxmisc.

TRW Houston System Services

(Input)

ixmisc.b(3)

(printed 12/18/86)



ixmoon.b(3) (Input) ixmoon.b(3)

NAME
ixmoon

SYNOPSIS
subroutine ixmoon

DESCRIPTION
ixXmoon
Input of common block cata.
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ixnflz.b(3) (Input) ixnflz.p(3)

NAME
ixnfiz

SYNOPSIS
subroutine ixnfiz

DESCRIPTION
ixnflz
Input of common block xxnflz.
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ixprnt.b(3) (Input) ixprnt.b(3)

NAME
ixprnt

SYNCPSIS
subroutine ixprnt

DESCRIPTION
ixprnt
Input of common biock xxprnt.
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ixprop.pb(3)

NAME
ixprop

SYNOPSIS
subroutine ixprop

DESCRIPTION
ixprog

(Input)

Input of common block xxprop.
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ixprop.b(3)

(printed 12/18/86)



ixgerv.b(3) (Input) ixgerv.b(3)

NAME
ixacryv

SYNDOPSIS
subroutine ixqgcrv

DESCRIPTION
ixgerv
Input of common block xxgcrv.
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ixqggen.b(3) (Input) ixqgen.b(3)

NAME
ixqggen

SYNOPSIS
subroutine ixqggen

DESCRIPTION
ixggen
Input of common block xxggen.
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ixgprm.b(3) (Input) ixqprm.b(3)

NAME
ixqprm

SYNOPSIS
subroutine ixgprm

DESCRIPTION
ixgprm
Inout of common block xxgorm.
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ixrpst.b(3) (Input) ixrpst.b(3)

NAME
ixrpst

SYNOPSIS
subroutine ixrpst

DESCRIPTION
ixrpst
Input for common block xxrpst.
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ixscov.b(3) (Input) ixscov.b(3)

NAME
ixXscov

SYNOPSIS
subroutﬁne 1xXsCcov

DESCRIPTION
ixscov
Input of common block xxscov.
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ixsen.b(3) (Input) ixsen.b(3)

NAME
ixsen

SYNOPSIS
subroutine ixsen

DESCRIFTION
ixsen
Input of common block data.
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ixsprm.pb(3)

NAME
ixsprm

SYNOPSIS
subroutine ixsprm

DESCRIPTION
ixXsprm
Input of common bilock xxsprm.

TRW Houston System Services

(Input)

ixsprm.b(3)

(printed 12/18/86)




ixsptm.b(3) (Input)

NAME
ixsptm

SYNOPSIS
subroutine ixsptm

DESCRIPTION
ixsptm
Input of common block xxsptm.
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ixsptm.b(3)

(printed 12/18/86)




ixsun.b(3) (Input) ixsun.b(3)

NAME
iXsun

SYNOPSIS
subroutine ixsun

DESCRIPTION
ixsun
Input of common block xxsun.
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ixsvbi.p(3) (Input) ixsvbi.b(3)

NAME
ixsvbi

SYNOPSIS
subroutine ixsvbi

DESCRIPTION
ixsvbi
Input of common block xxsvbi.
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ixtime.b(3) (Input) ixtime.b(3)

NAME
ixXtime

SYNOPSIS
subroutine ixtime

DESCRIPTION
ixtime
Input of common block xxtime.
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ixtoff.b(3) (Input) ixtoff.b(3)

NAME
ixtoff

SYNOPSI
subroutine ixtoff

DESCRIPTION
ixtoff
Input of common block xxtoff.
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ixusys.b(3)

NAME
iXUSYS

SYNOPSIS
subroutine ixusys

DESCRIPTION
IXUSYS
Input of common block xxusys.

TRW Houston System Services

(Input)

ixusys.b(3)

(printed 12/18/86)




ixvex.pb(3) (Input) ixvex.b(3)

NAME
IXVEX

SYNOPSIS
subroutine ixvex

DESCRIPTION
ixXvex
Input of common block xXxXveX.
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ixvnt.b(3)

NAME
ixvnt

SYNQOPSIS
subroutine ixvnt

DESCRIPTION
ixvnt
Input of common block

TRW Houston System Services

xXvnt.

(Input)

ixvnt.b(3)

(printed 12/18/86)




1int.b(3) (Interpolate)

NAME
lint

SYNOPSIS
subroutine 1int (n.x,w,fac.z)
integer n
double precision x (1)
double precision w
double precision fac (1)
double precision z

DESCRIPTION
1int
Lagrangian interpolation.

1int.b(3)

n order of the interpolation to be used (input)
X the table of known arguments (input)
w the argument to which the function value 1o be interpoliated
(input)
fac table of lagrangian factors (i1nput)
z the interpciated value (output)
COMMENTS
The tanle of lagrangian factors must have been initializez by & cell tc the

suproutine 1intin.
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lintin.b(3) (Interpolate) lintin.b(3)

NAME
lintin

SYNOPSIS
subroutine lintin (n,x,y,fac)
integer n
double precision x (1)
double precision y (1)
double precision fac (1)

DESCRIPTION
lintin
Initializes lagrangian factors for interpolation.

n order of interpolation to be used (input)

X tabie of known arguments of the function corresponding to vy (input)
Y table of knowr values of the function corresponding to x (input)
fac table of tagrangian factors {output)
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1rntrp.b(3) (Interpolate) 1rntrp.b(3)

NAME
1rntre

SYNOPSIS
subroutine 1rntrp (t1,x1,12,%x2,1t,x)
double precision t1
doubie precision x% (8)
double precision t2
double precisicen x2 (6)
double precision 1t
double precision x (6)

DESCRIPTION
Irntrp
LEAR interpoliation method for pcsition and velocity.

11 first known time (input).

x 1 known state at time t1 (input).

t2 second known time (inpuz!.

Xz known state at time t2 (input).

T desired time for interpoiation (1nput).
X interpoiatec state for time 1t (outpusz).
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gintrp.b(3)

NAME
qgintrp

SYNOPSIS

(Interpolate)

subroutine qintrp (t1,g1,t2.092,t,9)

doubie
aouble
doubie
double
double
doubie

DESCRIPTION
agintrp

precision t1
precision g1 (4)
precision t2
precision g2 (4)
precision t
precision q (4)

Interpolates a gquaternion from two input guaternions.

t1 time of attitude 1 (input)
(=R cuaternion for interpolation (input)
t2 time of atritude 2 (input)
G2 quaternion for interpolation (input)
t time of desired attituce (input)
o] attirtuoce auaterrnion {outpu=)
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gintrp.b(3)
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awntrp.b(3) (Interpolate)

NAME
awntrp

SYNOPSIS
subroutine gwntrp (t,t1,91,t2,92.9,w)
double precision t
double precisionrn ti
doubie precision g* (4)
double precision t2
double precision a2 (4)
double precision g (4)
double precision w (2)

DESCRIPTION
awntrp

Interpoiates a quaternion and rate from two

1 time of desired attitude (input)
1 time of attituge 1 (1nput)
gt guaternior for i1nterpolation (input)
12 time of attituge 2 (input)
[o}ed quaternion for interpolation (input)
a 2ttitude auaternion (output)
w average angular rate (output)
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awntrp.b(3)

1nput gquaternions.

(printed 12/18/86)




relntrp.c(3)

NAME

rtntrp,

SYNOPSIS

gouble
doubie
double
double
double
douple
double

doubie
doubile
doubile
doubile
coubie
doubie
double

DESCRIPTION
rtntrp

(Interpolate)

trntrp - interpolation methods

*rtntrplt,.x,t1.x1,t2,x2)
t1:

*x 1

t2;

*X2;

1

=X

»Irntrp(t,x,t1,x1,t2,%x2)
t1:

*X 1

t2;

*X 2

t:

’KX:

LEAR interpoiatior metnod for relative states

irntrp

Lagrangian interpciation

TRW Houston

System Services -1 -

reintrp.c(3)

(printed 12/18/86)



rintrp.b(3) (Interpolate) rintrp.b(3)

NAME
rintrp

SYNOPSIS
subroutine rintrp (iop,tm,n,rec,t,f,e.,z,stat)
integer iop (*)
aouble precision tm
integer n
integer rec (n)

double precision t (n}
double precision ¥ (x)
double precision e (*)
aouble precision z (n)

integer staz

DESCRIPTION
rintrp
Lagrangian interpolation of RELBET GFF Centers n pt ephem if neccessary
however center routine must be initialyrzed. This may be done on the 1nitial

call by setting the last time in the array is less thar the 1st it may also
pe done by a call to rimidi.

iop i/¢c package for file (input)

tm desired time (input)

n numpar of entries tc be found (input)

rec recoras corresponding to entries in e (input/output)

t array of time tags for entries

f interpolation factors (input/output)

e arrav buffer for entries {input/output)

z interpolated value (length 1s same as file data frame Jlength
(output)

stat status flag: >=0 is good, -1 is eof. e is error (output)
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rtntrp.b(3) (Interpolate) rtntrp.b(3)

NAME
rtntrp

SYNOPSIS
subroutine rtntrp (t1,x1,t2,%x2,t,x)
doubie precision t1
double precision x1 (12)
doubie precision t2
double precision x2 (12)
double precision t
doubie precision x (12)

DESCRIPTION
rtntre
LEAR interpolation method for relative states.

11 first known time (input).

x 1 known state at time t1 (input).

t2 second known time (input).

x2 known state a2t time *2 (input).

1 desired time for interpoiation (input).
X interpolated state: for time t (output)
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svhntrp.b(3) (Interpolate) svntrp.b(3)

NAME
svntrp

SYNOPSIS

subroutimne svntrp (t1,v1,t2,v2,t,a)
double precision tt

aouble precision vi (3)

dgouble precision t2

double precision v2 (2)

double precision t

doubie precision a ()

DESCRIPTION
svntrp
Interpolates acceleration from two sensed velocities.

t1 known first time (input).

v known first veiocity (input).
t2 kKnown second time (input).

v2 known second velocity {(input).

+

gecsires time (input).

z aesirec acceleration (output).
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initliinput.c(3) (Linput)

NAME
initin,
process

setin, getin - initialize the

SYNOPSIS

void initin()
setin{loc,name.dimtype)
*loc;

xname ;

*dimtype;

void
char
char
char

void getin()

DESCRIPTION
initin

initlinput.c(3)

initialize maximum memory allocation for INPUT structure array

setin

set tne values for the current INPUT entry

position

getin

get the inputs fron

TRW Houston System Services -1 -
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NAME

yyleng,
yvsvec,
vyolsp,

yyoutput,

SYNOPSIS

yymorfg. yytchar,

yytop, yvbgin,
yysbuf,
yyunput

vysptr,

(Linput)

yyin,
yymatch,
vyfnd,

yyout,
vvextra,

Nt yvieng;

int yvmorfg;
Nt yytchar;
FILE
struct yysvf
yyviex(}

int yyvstep[];
sStrucs
sTruct
struct vvwork
struct
uchar yymeatchi]:
uchar yyextrall:
int yviineno;
uchar yvtext|];
struct yysvf
uchar yysbuf{];
uchar *xyysptr;
int xyyfng;

int yyprevious;

yylook()

yvback(p.m)
int *p:

yyinput()

yyoutputic)
int c;

vvunput(c)
int c;

DESCRIPTION

*yyin, *xyyout;

*yyestate;

yvwork yyerank(];
vysv¥f yvsvecl]:
“VYTOL

yysvf *yybgin;

»vyletatel ]

TRW Houston System Services

L ==yvisge,

vyvestate,

yyprevious,

*=yyolsp;

yylineno,

vyiex,

yylook,

vytext,

lex.c(3)

yyvstop, yycrank,
yvistate, yvisp,
yyback, yyinput,
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int
end of yylex

yvextra
UNISRC_ID @{(#127.

[N
8]
5
w~
Q
(%}
~
8
[}

yyolsg
char yvsbuf[YYLMAX]:
* char =»yysptr = yysbuf;
* *xxxkx N]1GE kmxwx

yyinput
the fcllowing are only used in the Jex
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Tibrary

lex.c(3)

(printed 12/18/86)



linput.c(3) (Linput) 1input.c(3)

NAME

ntist. viist, linput, yyerror, newcell, setq, binop, unop, sum, sub, usub,
mult, div, pwr

SYNOPSIS

1

P_CELL nlist,viist;

1input(input)
INPUT *input;

int yyerror(s)
char xs:

P_CELL newcell()

P_CELL setgi(n,v)
P_CELL n,v;

P_CELL binop(op.a,b)
P_FUNCTION op:
P_CELL a.b;

P_CELL unoplop,a)
P_FUNCTION op:
P_CELL a:

F_CELL sumiza,b)
p_CELL a,p;

F_CELL sub(z,b)
F_CELL a.p0;

P_CELL usub(a)
P_CELL a:

F_CELL mult(z,b)
P_CELL a.b;

P_CELL div(a,b)
P_CELL a,b;

P_CELL pwr(a,b)
P_CELL a.b;

DESCRIPTION

input
L-input linput provides for L-input for other programs. The single input
is an array of type INPUT. INPUT is a structure of the form

{ char rname: char *loc; int c¢im; char x*xtype)

name ‘s the name as it should appear in the user’s input, loc is a pointer
to where the input shouid be copied at the enc of the 1nput phase. oim is
the number of items to be stored, and type 1is the type of the data
(currenty "int", “doublie", "float", “"char", or "string"” or "string#").
Note that for "string" types, dim is the number of strings, not the length
of the string however, for "“string#" types the # is decoded as the length
of the string and a test is made to verify that +the input string is

consitent with the expected 1length. The final entry in the input array
should have a (char *)0 name.
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newcell
The newcell function for lists. Currently newcell simply calls on calloc
when needed, and makes no atitempt at reclaiming storage no longer needed.

setq
assign value tc namelist

binop
binary operations

unop
unary operations

sum
sum

sub
difference

usub
unary minus

mult
muttiply

div
divioe

pwr
power
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NAME
newceil

SYNOPSIS

P CELL newcell()

DESCRIPTION
newcell
allocate space
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NAME
prtin - print the contents of the input blocks one variabie at a time

SYNOPSIS

void prtin{ioc,name.dimtype)
char *jioc;

char *name:

char *dimtype;

DESCRIPTION
prtin
print the contents of the input blocks one variable at a time
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NAME
nil, linit, cons, inumber, dnumber, symbol, isatom, isinumber, isdnumber,
issymboi, isfunction, eg, car, cdr, ivalue, dvaiue, fvalue, svalue, append,
member, length, locate

SYNOPSIS

P_CELL nii;

int Tinit(cell_alloc)
P_CELL (*cell_alloc)();

P_CELL cons(a,b)
P CELL a,b;

P_CELL inumber(n)
int Ny

P_CELL onumber(d)
doubie d;

P_CELL symbol(s)
char x*s:

int isatom(p)
P_CELL p:

int iginumber(p)
P_CELL p:

int itsdnumber(p)
P_CELL p:

int issymbol(p)
P_CELL p:

int isfunction(p)
P_CELL p:

int eqlpt,p2)
P_CELL pi,p2;

P_CELL car(p)
P_CELL p;

P_CELL cdr(p)
P_CELL p;

int ivalue(p)
P_CELL p;

double dvalue(p)
P_CELL p;

P_FUNCTION fvalue(p)
F_CELL p;

char *svalue(p)
P_CELL p;

P_CELL append(x,y)
P_CELL x,v;

int member(x,1)
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P_CELL x,1;
int length(1)
P_CELL 1;
P_CELL locate(x,1,m)
P_CELL x,1.m;
DESCRIPTION
Tolinit
initialization
cons
cons cell constructor
inumber
integer numper cell constructor
dnumber
double numper cell constructor
syvmboi
svmbol cell constructor
isatom
predicate: is cel! atom?
isinumper
predicate: is cell integer?
isdnumber
predicate. s catl coubie
issymboi -
precicate. ic c&l symbecl”?
isfunction
predicate: is cel!l function?
eq
predicate: are atoms equal?
car
return car of list
cdr
return cdr of list
ivalue
return ivalue cf cell
dvalue
return dvalue of cell
fvalue
return fvalue of cel)
svalue
return svalue of cell
append
append 1ist to tist
TRW Houston System Services -2 -
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NAME
putexp

SYNOPSIS

int putexp(e)
P_CEL. e:

DESCRIPTION
putexp
output expression 1n symboiic form
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NAME
strsave

SYNOPSIS

char *strsave(s)
char =*sg;

DESCRIPTION
strsave
save string s somewhere
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NAME
strstore

SYNDPSIS

char xstrstore(t)
char *1:

DESCRIPTION
strstore
store string unigquely

TRW Houston System Services

(Lists)

in array
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NAME

acnvrt, ai2rl, ai2dbl. arl2i, adbl2ij

SYNOPSIS
subroutine acnvrt (i,v,ivi,rvi)
integer 1
integer ivi (1)
reatl rvi1 (i)
double precision v (1)

entry 2i2r1 (i,ivi,rvi)
entry a2i2dbl (i,ivi,v)
entry arl2i (i,rvt,ivt)
entry adbl2i (i,v,ivi)

DESCRIPTION
acnvrt

Converts vector arrays of one type to another type.

i dimension indexes (input)

ivi

integer vectors (input/output)

rvi real vector {input/outout}

v acuple precision vectors (output)
aizrl

Shifts integer vector +to reail vector.
aizani

Shifts 1nteger vecteor 10 doubie precision vecicr.

arl2i

Shifts real vector to integer vectcr.

adbl12i
Shifts double precision vector to

TRW Houston System Services -
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NAME
ang?2

SYNOPSIS
double precision function ang2 (x)
double precision x

DESCRIPTION
ang?2
Reduces angles outsioe the range -pi to pi into that range.

x input angle in radians which is to be put intoc the range of -pi to
pi.{(input)
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NAME
arctan

SYNOPSIS
double precision function arctan (a,b)
double precisiorn a
double precision b

DESCRIPTION
arctan
Returns zero i¥ poth arguments are zero znd compuies datan2 otnerwise.

a input argument

b input argument
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NAME
arshft, vzero, rvzero, ivzero, vshift, ivshft, rvshft,
i2char, i2reai, i2dii, char2i, real2i, dbil2i

SYNOPSIS
subroutine arshft (1i,v,v2,v3,ivi,.iv2,rvi, xv.rv2)
integer i
couble precision v (1)
double precision v2 (i)
double precision v3 (1)
integer ivi (i)
integer iv2 (i)
real rvi (i)
character*4 xv (i)
real rv2 (i)
entry vzero (i,v)
entry rvzerc (i,rvi)
entry ivzero (i,iv1)
entry vshift (i,v,v2)
entry ivshft (i.iv1.1iv2)
entry rvshft (i,rvi,rv2)
entry ioshft (1i,ivi,v2)
entry dobshft (i,v2,v3)
entry i2char (i,ivi,xv)
entry i2real (i,ivi,rvi)
entry i2dei (i,1ivi.v)
entry char2i (i,xv,iv1)
entry real2i (i,rvi,ivi)
entry db12i (i,v,iv1)

DESCRIPTION
arshft

arshft.b(3)

ibshft, dbshft,

Moves data between arrays of different types (no conversion).

i dimension index (input)
v vectors (input/output)
v2 double precision vectors (inpuif/output)
v3 double precision vectors (output)
ivi integer vectors (input/output)
iv2 integer vectors (input/output)
rvi real vector (input/output)
XV character array (input/output)
TRW Houston System Services -1 -
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rv2 real vector (input/output)

vzero
Zeros the vector.

rvzero
Zercs the real vector.

ivzero
Zeros the integer vector.

vshift
Shifts the double precision vector v into v2.

ivshft
Shifts the integer vector ivi to iv2.

rvsh®t
Shifts the real vector rvt into rv2.

itbshft
Shifts an integer arrzy stariing-ai last element.

doshft
Shifts an double array starting at last element.

i2char
Shifts integer vector to character.

i2real
Shifts 1nteger vector to real vector.

iz2db)
Shifts integer vector to double precision vector.

char2i
Shifts integer vector to character.

real2i
Shifts integer vector to real vector.

ab12i
Shifts integer vector to double precision vector.
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NAME
Ismin

SYNOPSIS
subroutine Ismin (n,a,w, invtol)
integer n
doubie precision a (%)
double precision w (=)
double precision invtoi

DESCRIPTION
ismin
Inverts positive defirite symmetric matrix stored as lower triangular
vector.
n dimension of matrix (input)
a positive definite symetric matrix stored as lower triangular array
(imput)
w inverse of & (output)
invtel 1tolerance for singutarity (input)
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m2gsub.b(3) (Math)

NAME
m2gsub

SYNOPSIS
subroutine m2gsub (m,q)
gouble precision m (3,3)
double precision g (4)

DESCRIPTION
m2gsub
Converts a rotational matrix to a guaternion.
m rotational matrix (input)
o] guaternion to be generated (output)
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NAME
mxm, mxmc, mxv, mtxv, mt, mtxm, mxmt - Square matrix operations

SYNOFSIS

douple *mxm{a,b,c.dim)
int dim;
doubie xa,*b,x*c;

double *mxmc(a,b,c,dim)
int dim;
double xa,*b, *C;

double *mxv(y,a,x,dim)
int dim;
double *y, *a, *x;

double *mtxv(yv,a,x,dim)
int dim;
goubie *y *xa,*x;

double *mtia,b,dim)
int dim;
dounie *a.xp:

goubie *mixm{a.b.c.dim)
int dim:
goublie *x& ., *D, *C:

double *mxmt{a.b,c,dim)
int dim;
doubie *a,xp, *C;

DESCRIPTION
mxm
set a = b c, i.e., form matrix proauct of b and ¢ anc saves 1n a. Matrices
are assumec¢ tc be stored by ROWS not columns.

mxme

form matrix product of b and ¢ and saves in a. Matrices are assumed to be
stored by COLUMNS not rows

mxv
multiply vector x by sqguare matrix a and store at y. (y = a x). Matrices
is assumed to be stored by ROWS not columns.

mtxv
multiply vector x by transpose of sguare matrix a and store at y. (y = a x
). Matrix is assumed to be stored by ROWS not columns.

mt
gets the transpose of matrix b and stores in matrix a2: i.e a = bT
mtxm
set a = bT c,i.e., form matrix product of b transpose and ¢ and save in a.

Matrices are assumed to be stored by ROWS not columns.

mxmt

set a = b cT, i.e., form matrix product of b and ¢ transpose and saves in
a. Matrices are assumed to be stored by ROWS not columns.
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NAME
mx3ops, mvmul3, mixv3, mshft3, mzerol, ident3, smmul3, mxmul3, mtxm3,
mxmt3, mtrand, vadd3, svmul3, vsub3, cros, vnorm3, vunit2, vzero3, vdot3,
vshfi2

SYNOPSIS
subroutine mx3ops
doubte precision mt
double precision m2
double precision m3
doubie precision vi
double precision v2
double precision v3
double precision x

WWwwwww
W ww
— e

— o~~~ .
[N

entry mvmul3 (m1,vi,v2)
entry mtxv3 (m1.vi,v2)
entry mshft3 (m1,m2)
entry mzero2 {(mi)

entry icent3 (m1)

entry smmuid (x,m1,m2)
entry mxmul3 (mi1.m2.m3)
entry mtxm3 (mi,m2,m3)
entry mxmtZ (mt1,.m2,m3)}

ntramd (m1.“

an3 ne )
entry vaodi {vi,v2,v3)
entry svmul3 (x,vi,v2)
entry vsub3 (vi,v2,v3)
entry cros (v1,v2,v3)
entry vnorm3 (v1,x)
entry vunit3 (vi,v2)
entry vzero3 (vit)
entry vdot3 ( v1,v2,x)
entry vshft3 (vi,v2)

DESCRIPTION

mx3ops
Various 3 dimensional matrix and vector operations.

m1 double precision matrices (i/o)
m2 double precision matrices (i/o)
m3 double precision matrices (i/o)
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v double precision vectors (i/o)
v2 doubie precision vectors (i/o)
v3 cdouble precision vectors (i/0)
x scalar (input)
mvmul 3

Does vector and matrix multiplication.

mixv3

Multiplies vector by transpose of matrix.

mshft3
Sets one 3x3 matrix equal

mzero3

Zeroes out a 3x3 matrix. (Mi1=0)

ident3

Chanpes 2 square matrix to &z

smmul 3

Multiplyes 2 scala- by & 3x3 mairix.

mxmul3
Does matrix multiplication.

mtxm3
Does matrix multiplication.
(M2=transpose{M1)}xM2)

mxmt3
Does matrix muitiplication,
(M3=M1*transpose(M2))

mtrand
Does matrix transpcss.

vadd3

Does 3-vector addition. (V3=Vi+Vv2)

svmul3
Does scalar and vector multiplication.
vsub3
Does vector subtraction. (V3=Vi-Vv2)
cros
Computes cross product. (V3=VixV2)
TRW Houston System Services -2

to another.

1aentity.

(V2=M1xV1)

(V2=transpose(M1)=V1)

(M3=M1xM2)

(M2=transpose(Mt))

{(M2=M1)
(M1=1)
(M2=x*M1)
firs® matrix 1S transposec.
secona matrix is transposed.
(V2=x=V1)
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vnorm3
Computes vector magnitude. (x=nor(Vvi))

vunit3
Normilizes the vector. (V2=unit(Vvi))

vzerol
Zeroes out each component of a vector. (Vi=0)

vadot3
Computes the dot product of a vector. (c=VixVv2)

vshft3
Sets one 3-vector equal to another. (V2=Vi)
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NAME
mxops, mxmul, mvmul. mtxv, mxadd, mshift, mtran, imzero, rmzero,
ident, vadd, vsub, vdoti, vnorm, vunit, svmuil
SYNOPSIS

suproutine mxops (1,j,p,rmi,imi, mi,m2.m3,m,mt.vi.v2.v3,x.v.mm)

integer 1
integer i
integer p

real rmi (i,j)

integer im1 (i,3)

double precision mi (i,j)
double precision m2 (j.p)
double precision mZ (i,p)
double precision m (i.j)
double precision mt (j,i)
double precision vi (j)
double precision vZ (i)
double precision vi (i)
douple precision x

doublie precision v {1i)
doubie precision mm (i,j)

entry mxmul (i,j.p.m1,m2,m2)

entry mvmul {(1i,3i.mi,v1, v2)

entry mixv (i,j.m,vi,v1)

entry mxaad (1,j,mi,m,mm)

entry mshift (i,3j,mi.m)

entry mtran (i,j,mi,mt)

entry mzerc (i,j.m1t)

entry imzero {(i,j,im1)

entry rmzerc (i,j.rm1)

entry ident (i,3,m1)

entry vadd (i,v,v2,v3)

entry vsub (i,v,v2,v3)

entiry vdot (i,v,v2,x)

entry vnorm (i,v,x)

entry vunit (i,v,v2)

entry svmul (i,x,v,v2)
DESCRIPTION

mxops
Performs various matrix and vector operations.

i dimension

j dimension
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(Math)

p dimension index (input)

rm1 real matrix (output)

im1 integer matrix (output)

mi double precision matrices (inputi

m2 double precision matrices (input)

m3 m3 double precision matrices (output)

m double precision matrices (input/output)

mt double precision matrices (output)

v1 double precision vectors (input/output)

v2 doubie precision vectors (input/output)

v3 double precision vectors (output)

x scalar (output)

Y] doubie precision vectors (input)

mm double precision matrices (output)
mxmul

Performs matrix multipltication.

mvmul

Performs vector, matrix muliiglication.

mtXVv
Performs mztrix calcuiation.

mxadd
Performs matrix addition.

mshift
Shifts a matrix.

mtran
Transposes a matrix.

mzero
Zeroes a double precision matr- x.

imzero
Zeroes an intsger matrix.

rmzero
Zeroes a real matrix.

ident

Performs matrix identity operation.
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vadd
Performs vector addition.

vsub
Performs vector subtraction.

vaot
Performs dot product.

vhorm
Performs vector normalization.

vunit
Performs vector unitization.

svmul
Performs vector multipliication by scaler.
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NAME
nrmlzq

SYNOPSIS
subroutine nrmizqg (g)
doubie precision g (4)

DESCRIPTION
nrmlzg
Normalizes i/0 guaternion g for rot and mat entry points.

q guaternion to be normalized (input/output)
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NAME
prit3mat. prt3vec, prt3tmat, fprtarray, prtarray

SYNOPSIS

int prt3mat(m,dscp}
double *m;
char xdscp;

int prt3vec(v,dscp)
double *v;
char =dscp;

int prt3tmat(m,dscp)
double *m;
char =dscp:

int fprtarray(fl.dim, row_length,fmt,a)
FILE =f1i:

int dim, row_iength;

char *fmt,;

double *a;

int prtarrayidin, rov_length,fmt.a)
int dim, row_length;

char *fmt:

aoupis xa:

prtarray.c(3)

DESCRIPTION
The description field dscp is printed as a string foilowed by 1 newline.
prt3mat
display & by 2 matrix m to Stdout im 21.14e format
prt3vec

display 3 vector v to stdout in 21.14e forma+

pri3tmat

display 3 by 3 transformation matrix m to stdout. A fixea point format is

used with the assumption that the matrix is normalized.

fprtarray

print double precision array of dimension dim to

row_length specifies the number of elements per

specified file.

Tine that are to be

printed. If row_length is negative, each row is preceed by a count of the
number of elements that have been thus far printed. A null value of

row_length results in 5 elements per row being printed.

fmt specifies a

format with which to print a single element. If fmt is null, then the %15g
format is used. Note that format should have a leading tab or space

separator.

prtarray
as fprtarray except to standard out <stdout>

TRW Houston System Services -1 -

(printed 12/18/86)




a2msub.b(3) (Math) ag2msub.b(3)

NAME
g2msub
SYNOPSIS
subroutine g2msub (q,q0,m)
doublie precision g (4)
double precision ad
double precision m (3,3)
DESCRIPTION
g2msub
Converts a quaternion into a rotational matrix.
g quaternion tc be converted (input)
q0 positive part of g(1) (input)
m rotational matrix to be made (output}
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NAME

gxg, ocxq, gxqgc, gintp, gvrot, gvirot. adot, imatg, matq, normg -
guaternion operations

SYNOPSIS

double =axg(g3,qi1.g2)
QUATERNION ¢3,01,qg2;

double *gcxg(gl3,a1,02)
QUATERNION 93,9%,q92;

double *axqc(g3,q1,g2)
QUATERNION q3,91,92;

doublie =gintp(g3,t3.g91,t1.02,t2)
QUATERNION g3,91.,02;
double t3,t1,12:

double =gvrot(vout,q,v)
doublte vouti],v[];
QUATERNION g

couble =gviret{vout,qg.v)
doubile vout[l.v[]:
CUATERNION ¢

double xgdot{acodt,g,vi
aouble aqgdtf];
QUATERNION g;

aoupie wi];

doubie *imatal(g,t)
QUATERNION g:
doubie +[{1[i:

doubie *matglg,t)
QUATERNION q:
double t[}[]

double *xnormg(c)
QUATERNION q;

DESCRIPTION
axg
forms quaternion product, Sets g3 equal to gi times g2.

acxqg
Sets g3 to g1 conjugate times g2.

gxqc
Sets g3 equal to gi times g2 conjugate.

gintp
performs a linear interpolation between g1 and g2 defined at
times t1 and t2 respectively to get the quaternion g3 defined at t3.

qvrot

Sets vout = gc x v X g: rotates the input vector to the system defined by
the quaternion q.
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gvirot

Sets vout = g x v X gc; rotates the input vector to the system defined by
the guaternion g.

adot
w anguiar velocity in body coordinates

compute time derivative of guaternion

imatg
Given the inverse of the matrix transformation from F to G, compute the
quaterion of the transformation from F to G. Code converted directly from
the Pascal! of the Orbital Flight Simulation Utitity .Software Unit
Specifications (S. W. Wilson).

matq
call imatg and conjugate the guaternion

normg
call mmatg and conjugate the guaternion
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NAME
arot
SYNOPSIS
subroutine grot (g,q0,v,x)
double precision g (4)
doubie precision g0
doule precision v (3)
doubie precision x (3)
DESCRIPTION
qrot
Performs rotations of quaternions.
a guaternion (input)
g0 guaternionr (input)
v vector (input)
x vector (output)
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NAME
gtnops, gxg, Qcxq, gxgc, gtom, qtoim, rot, irot, imatg, matg
SYNOPSIS
supbroutine gtnops
douple precision m (3.3)
doubie precision g (4)
doubie precision g0
doublie precision gt (4)
double precision g2 (4)
double precision g3 (4)
cdouble precision v (3)
double precision x (3)
entry gxg (g1,92,93)
entry acxg (g1.g2,g3)
entry agxqc (gi1,02.43)
entry gtom (g,m)
entry gtoim (g,m)
entry rot (g.v,x)
entry irot {(g,v,x)
entry imato (m,q)
entry matg (m,q)
DESCRIPTION
gtnops
Performs various guzaternion cperesticns. Letermines an orthogonal matrix
regresented by a guaternicn. Transforms tne components of a2 vector in one
coordinate system to those in another cocordinate system rotated with
respect to the first in a way defined by the versor g.
m orthogonal matrix (output)
a quaternion (input)
=10} local variabile
g1 gquaternion (input)
g2 quaternion (input)
a2 guaternion (output)
v input vector (input)
x output vector {(output)
axg
Sets 93 equal to g1 time g2.
qcxq
Sets g3 to gi conjugate times q2.
gxqc
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Sets g3 equal to Qi times g2 conjugate.

atom
Converts ¢ 1o matrix m.

gtoim
Computes matrix of inverse rctation represented by q.

rot
Uses g to transform v to x.

irct
Uses conjugate of g tco transform v to Xx.

imatg
Converts matrix m tc inverse quaternion g.

matg
Converis matrix m to guaternior g.

COMMENTS

1} The input quaternicn must be normalizec. 2) Input
orthonormai.
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NAME
rmxm, rmxmc, rmxv - double array operations

SYNOPSIS

doubie *rmxm(a,b,c,rowb,colb,coic)
int rowb,colb,col¢;
doubie *a, *b, *C;

double xrmxmc(a,b,c,rowb.colb,colc)
int rowb,colb,colc;
double =xa,*b,*C;

double *rmxv(y,a,x,dim)
int dim;
double =y.xa,*x;

DESCRIPTION
rmxm

set a = b c, 1.e., form matrix product of b and ¢ and saves in a. Matrices
are assumed to be stored by ROWS not columns.

rmxme

form matrix product of o and ¢ end.saves in a. Matrices ars

assume - tCc e
stored by CCLUMNS not rows

rmxv
set y = a y, i.e., form product of matrix z and vecto~ kt and save in V.
Matrix is

assumecd 1C be storec by ROWS not columns.
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NAME
sign - sign operation
SYNOPSIS
doubie sign(a,b)
double a,b:
DESCRIPTION
sign

perform sign change operation
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NAME
sSymxv

SYNOPSIS
suproutine symxv (ds,cx,s,x.y)
integer ds
integer dx
double precision s (ds)
double precision x (dx)
doublie precision y (dx)

DESCRIPTION
Symxv
Multiplies a2 symmetric matrix stored lower triangularly by rows times a
vector.
as dimension of array containing symmetric matrix (input)
dx dimension of vector (input)
s array containing symmetric matrix: lower triangular portion stored
by rows (input)
X vector tc pe multiplied (input)
v proauct vector {output)
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NAME
tenrnd

SYNOPSIS
subrcutine tenrnd (place,x)
integer piace
real x

DESCRIPTION
tenrnd
Rounds off values.

place decimal place in which to round.

(input)
X value to round (input/output)

COMMENTS
Rounds small values 10 zero.
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NAME
vadd, wvaddto, vdist, vdot, vfadd,
vrunit - double array operations
SYNOPSIS

double =»vadd(a,b,c,dim)
int dim;
doubie x*xa,xb, *c;

double *vaddto(a,b,dim)
int dim;
double *z,*b;

double vdist(a.b,dim)
int dim;
double xa.x*b;

double vdot(a,b.dim)
int dim;
doupble =xa,*b;

double =vfadd(a.b,factor.,c,dim)
int dim;
doublie =*a,x*b,x¢c.factor;

double =vfadatol(a,factor.b.dim!
int dim:
double =*a,*k, factor;

double =vsub(a.b,c,dim)
int dim;
double =*a,xb, *xc;

couble »vfmulfa, faztor ;b.dim)
int dim;
double xa,xb, factor;

doutle vrss(a,dim)
int dim:
doubie xa;

double =rvset(a,b,dim)
int dim;
double =xa,xb;

double *vzero(a,dim)

int dim;

double =*a;

double vrunit(unit,a,b,dim)
int dim;

double *xunit, xa, *b:

DESCRIPTION
vadd

array addition: set a = b + c

vaddto
add array to array b, i.e. a = a+b.
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vector.c(3)

vadist

returns the root sum square cr Euclidean distance between tne double arrays
a and b

vdot
returns dot product of a and b

vfadd
set a = b + factorx*c

vfaddio
multiply array b by factor and add result toc array a. i.e., a = a + fx*b.

vsub
set a = £ - ¢

vimui
set a

factorx*b

vVIrss
returns roct sum sguare norm of a

vset
set arrav a equa' tc b

vzerc
set array & egual tc C

vrunit
returns the root sum square or Euciidean cistance betweer tnhe dcuble arrays
a and b and stores unit vector from a to b in unit.
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NAWME
addANL item, prtANLitem, prtANList - Adress and Name lists

SYNOPSIS
int addANLitem(adress,name)

char *adress, *»name;

int prtANL{tem(adress,string)
char xadress,*string;

voi1G prtANList()

DESCRIPTICN
addANL item
Adca entry to adress/name list. Returns item number (starting at 1) if
okay. Returns O if list is full

prtANLI tem
searches adress/name lists and displays name and adress 1o Sstdout. Returns
item number (starting at 1) if item founc, C if nox. If string is not
nutl, then the string is printed in front of the name followed by & coion
and & space.

prtANList
dispiay adress/name list to stdout
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NAME
datime
SYNOPSIS
subroutine datime (unit)
integer unit
DESCRIPTION
datime
Dispiays processo” name, version, date and time.
unit output unit (input)
COMMENTS
Input processor name must be less than 57 characters.
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NAME

GNLgetName, fprtgnlist, Make_GNLIST, Add_GNList - manipuiation of namelist
structures

SYNOPSIS

char =GNLgetName(adress,nlist)
GNL_ITEM *nlist;
char =*adress;

void fprtgnlist(file.nlist.dscp)
FILE *file;

GNL_ITEM *nlist;

char *dscp;

GNLIST =Make_GNLIST(1ist,name,maxlength, items)
GNLIST *list;

char *name, *items;

int maxiength;

int AJO_GNL1st(adress,oscp,list)
char *adress, *dscp:
GNLIST =tist;

DESCRIPTION
GNLoetName

find entry 1n namelist with given adress ana return the name. Nuli (0}
name pointer is returned ifrentry not found.

fprtanlist

display namelist tCc stdout. List 1is preceedec by description "dscp and
consists of octal adress. name followed by newline

v

Make_GhNL1ST
initiaiize and set up a namelist of adresses anc names. Space is allccated
for the 1igt structure list and the 1ist buffer items if the pointers are
null. Else the giver space is usecd. Errors result in a null pointer pbeing
returned,

Acd_GNList
add entry to Namelist. Returns current number of items in list. If list is
full, -1 is returned.

~
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NAME
iegrss, gwarn, gerror

SYNOPSIS
subroutine iegrss (p.stdout,filout)
character p
integer stdout
integer fijout
entry gwarn (p,stdout,filout)
entry gerror (p,stdout,filout)
DESCRIPTION
iegrss
Gwarn and gerror display warnings and errors and keep the count of warnings
and errors encountered.
1<) message string (input)
stdout wunit for terminal print (input)
filout wunit for print output (input)
gwarn

Cisplavs warning anc accummutates counts.

gerror
Displavs error message and accummulates countes.
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NAME
ingrss, ngrss, awarn. aerror., egrss
SYNOPSIS
subroutine ingrss
character p
entry ngrss
entry awarn (p)
entry aerror (p)
entry egrss
DESCRIPTION
ingrss
Coritains entry peints that provide for the start and stop of all RELBET
processors. Ingrss is a generic starting point for 211 routines. It
dispiays the processcr name, version, and the current date and time via a
caill to the routine datime. It also reads the first input image that
specifies the execution mode anc the caliing processor for the supordinate
execution mode. Egrss is a generic stopoing point for relbet routines. It
displays z termination message and schedules the theexecution oF the
calling processor if the execution was in the subordinate mode. Awarn and
aerror display warnings and errors and xkKeer <the count of warnings andg
errors encountered.
p message siring (input)
ngrss
displays name and version tc terminal.
awarn
Dispiayve warning anc azccummuiates counts.
aerror
Displays error message and accummulates counts.
egrss

Displiays termination messages.
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NAME
ioschk

SYNDPSIS
subroutine
integer u
integer ics
integer s

joschk (u,ios,s)

ioschk.b(3)

DESCRIPTION
10s5chk
Checks the i/o status word for a file and sets status flag teo O=okay,
-1=eof, -1i=error. if eof or error 1is oetected, & message its sert toO
terminal and print displays.
u unit nNnumber.
ios i/o status wora from iostat ciause.
S output status word: O=okay., -i=end of filte, -1i=error
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NAME
msgdsp, xdsp, xdsp2, starz, newpg

SYNOPSIS
subroutine msgdsp (x,ut,u2)
character x

“

integer ut
integer u2

entry xadsp {(x,ui)
entry xdsp2 (x,ut,u2)
entry starz (ut)

entry newpg (ut)

DESCRIPTION
msgdsp
Displavs messages to specified units. Xdsp display character string to
specified unit. Adsp2 displays character string to two units unless they

are the same. The string is up to a ‘$‘ or to 8C characters if no ‘% is
encountered. Starz dispiay asteriscs and newog flips a page.

x string to display (input)

ul 1st display unit (input)

u2 2nd display unit (input)
xXdsp

Dispiays string x to unit uf.

xaspl
Dispiayse s1ring x tc uritt ui.u2.

starz
Dispiavys a line of asteriscs.

newpg
Flips a page in display file.
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NAME
fskip_lines, skip_lines, fprtStars, prtStars - display utilities

SYNOPSIS

fskip_lines{(fdes.1ines)
FILE =faes;
int lines;

skip_lines(lines)
int lines;

fprtStars(fdes,nlines)
FILE =fdes;
int nlines;

prtStars{nlines)
int nlines:

DESCRIPTION
fskip_tines
skips specified number of Tines by print newlines tc faoes

skip_1ines
senc specified numoe~ o0f newlines to stdoux

fprtStars
Prints nlines of 60 stars fcllowed by & cr to specified stream

prtStars
Prints nlines of 60 stars followed by a cr to stdout
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NAME

addptr, rmptr, makeplist, freeplist

SYNOPSIS

int addptr(plist.ptr)
PTRLIST *plist;
char *ptr;

int rmoptr(plist,ptr)
PTRLIST =*plist;:
char =*ptr;

PTRLIST =*makeplist(max,list)
int max;
char =x1ist;

void freepliisti{ptriist)
PTRLIST =*ptrlist;

DESCRIPTION
Removes anc adds entries
no effect. If entry
remaining pointers 1n
exceeded in which case -1
by 2 null pointer ang i€
will be no duplication.

1e

(Message)

to pointer
N 1ist tnen adc has nc etffect.
tne 1ist uniess adc would resul:s in
returnec The end cf thne ist
these functions are usec 1o edi<
removes only remove the first occurence from thne

ptrilists.c(3)

- maintain pointer lists

Tist. in list remove has
returns the number of
the max being
1 atwave marked
tne list  tnere

I¥ entry not

beginning of the 1ist and then slide other entries down

addptr
add ptr to plist returning location of ptr in 1ist list 1is searched from
veginning until nuiil pointer or desired poinier is found. The pir is added
is theres ig room anc skippec i€ zlready there If no room *har the lenth of
the 1ist ig set tc thz max and -1 15 returnec

rmptnr
remove ptr to plist returning number of list elements 1eft list is searched
from beginning untit nuli or desired ptr found any remaining list eiements

are then shifted down and the number of pointers remaining is returned

makeplist

Creates a pointer 1ist structure and returns a pointer
is also allocated and the contents
this 1ist up to the designated maximum max.
initialization occurs.

storage

pointer then no

to it. The 1list
in the input list are stored ir
If the input list is a null

The new list structure thus has its

private list independent of the input list. Errors result in.a null list
pointer being returned
freeplist
frees storage for structure pirlist. Dire events may happan 1f¥ the
Structure was not made with malloc or makeplist value of O is always
returned
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NAME
get_rate_table_value - fetch value from rate table

SYNOPSIS

doubie get_rate_table_value(time,table)
double time;
TIMELINE_PTR tabie;

DESCRIPTION
get_rate_table_value
fetch value from rate table. Value is interpolated even if time is before
start of table.
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NAME
Stat_Msg, Error_Count, Warning_Count, StatErrExit, fprtFinish, prtfFinish,
err_hpcode. err_code, berror, bwarn, addefile, rmefile. setMaxErr - status
message displiay utilities

SYNOPSIS

char Stat_Msgl];
int Error_Count;
int Warning_Count;
int StatErrExit;

void fprtFinish(fdes)
FILE =fdes;

void prtfFinish()

void err_hpcode(f)
FILE =f;

voia err _code(f)
FILE =7

void perror(msg.code}
cnar *msg:
int code;

void bwarn(msg,code)
char *msg;
int code;

int addefile(file)
FILE =file:

int rmefile{fije)

FILE =file:

int setMaxErr(err,warn,exfunc)
int err,warn;

int (*exfunc)();

DESCRIPTION

Displays error and warning messages to files specified bs a list of status
display files.

The message is used as a format in a call to fprintf sc that the integer
coae may be incorporated 1in the message. If the 1st character of the
message is a semicolion ‘;‘’ then the current system error code and its
description is also written. If the first character is a2 colon ‘:’ the the
HP code errinfo is written a s well as the system code. In these cases the
initial letter is cropped. Messages are written to a list of files default
for which is stderr and stdout however they may be changed by the functions

addefile and rmefile. A maximum of 3 files may be specified, other ones
are ignored.

The function setMaxErr sets the maximum number of errors and warnings that
are issued before a call to a termination routine is made. Null or negative
values (default) result in no max error count check. The termination
function Exit is specified by the call. A null value results in the
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routine MaxErrExit being used for the Exit.

fprtFinish
writes final message to specified stream. Message includes error and
warning counts.

prtfinish
writes final message to stderr

err_hpcode
displays HP error code errinfo(2) to file

err_code
displays system error code to file see errno(2) for details. The code and
description are both displayed.

berror
prints message to all the error displays and increments the error count

bwarn
prints message tc ail the error displays and increments the warning count

addefile
adc file to list of display files. returns total numper of display fiies.
-1 returnec if file cannct be added

rmefile
remove file from display fiies. returns tota! numper c©f display files.

sgetMaxinrr

specifies the max error count and max warning count. The function exfunc
ig 1nvoked if counts exceeded. The default of Exit (ex3it) 1s set if exfunc
is null.
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NAME

Save_Str_Buf - storing strings

SYNOPSIS

char *Save_S+tr_Buf()

DESCRIPTION
Save_Str_Buf

stores contents of Stir_Buf and returns pointer to saved string. Allocates
room for storage if neccesary.If room cannot be allocated. then as much of
the string as possible is stored. Note that the last character of Str_Buf
(2t index Str_Buf_Size) 1is set to the null character. Thus a maximum of
Str_Buf_Size characters may be stored. The string is stored until a null
Cnaracter is founa thus the terminating nuil shouic be included. A null
pointer is returned if the string cannot be stored.
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NAME

bsearch_timeline, isearch_timeline, isearch_timeline, MakeT imeL ine,
fprtTimeLine - timeline information

SYNOPSIS

char *bsearch_timeline(time.timeline)
double time;
TIMELINE *timeline;

char *lsearch_timeline(time.timeline)
doukle time;
TIMELINE *timeline;

char =isearch_timeline(index,timeline)
int index;
TIMELINE *timeline;

TIMELINE *MakeTimelLine(timeline, table,n_items, time_byte,rec_size)
TIMELINE »timeline;

char >xtable;

int n_items,time_byte,rec_size;

voio fprtTimelLine{timeline)
TIMELINE *timeiine;

DESCRIPTION
bsearch_timeline

performs binary search of timeline tabie returning pointer +c iast entry
with a time 1less than or equa! to the specified time. The current_item
memper of the timeline structure is set as a side effect. If time 1is
before initial entry, null pointer (0! is returned and the current_item 1s
set o -1.

1search_timeline

performs 1linear search of timeline table returning pointer to last entry
with & time less than or eaual tc the specifiecd time. The search begins at
item indicated by current_item member. If tnis memober is negative, a
binary search is conducted instead. Error values and side effects are the
same as for bsearch_timeline.

isearch_timeline

performs an inspection of timeline table returning pointer to entry
positioned at the input index from the beginning of the table. The search
begins at item indicated by the index. If this number is out of range of
the table an error value is returned

MakeTimelLine

Sets up a timeline structure. If either the timeline or table pointer is
null, ther space 315 allocated via malloc and calloc. Thus these structures
may be freed. Errors result in null pointer being returned

fprtTimeline

displays timeline structure to sidout
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NAME

tpdsp, tdsp, pdsp,

SYNOPSIS

tpstrz, tstrz,

subroutine tpdsp (msg)

character msg

entry tdsp (msg)

entry pdsp (msg)

entry tpstrz
entry tstrz

entry pstrz

(Message)

pstrz

DESCRIPTION
tpdse
Dispiays messages to print and terminal units.
msg message string (input/output)
tdsp

Displays message tc terminail

pasp
Dispilay message

tpstrz
Displays string

tsirz

Displavs string

pstrz
Displays string

of

of

unit.

nominal print unit ourt.

asteriscs

asteriscs

asteriscs

TRW Houston System Services
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terminai and print fite.
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print

file.
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NAME
mktape

SYNOPSIS
program mktape

DESCRIPTION
mktape

This program prompts user for inputs required 1Cc process an hp900C created
binary file with mixed type data words. Output is a univac FORTRAN V
readable tape in the same mixed order.
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NAME
UNVOUT, getbits, put72, putchr - routine tc build UNIVAC tape file

SYNOPSIS

UNVOUT (rec, fmt,bufout)
1Nt *rec;

int *fmt;

int *bufout;

getbitsix,p,k)
unsigneg x;

int p,k;
put72(w,b,bo)

int *po;

char *w, *b;
putchr(w,buf,pits)

int *bits;
char vi, xbuf;

DESCRIPTION
UNVOUT
Routine tc build UNIVAC tape file. This routine 15 machire cenendec
rec array containing output data
fmt array containing output record specifications

pufout output buffer

getbits
function to get bits

put72
function to put 72 bits in output buffer

o] define as char to eliminate shift

putcAar
function to put character in output buffer
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NAME
ddna

SYNOPSIS
subroutine ddna (x,t,npts,maxord,ddn)
double precision x (x*)
double precision t (*)
integer npts
integer maxord
double precision ddn (10)

DESCRIPTION
ddna

Variate divided difference noise analysis.

x data (input).
t times for each datum (input).
npts number of elements in x,t (input).

maxord maximum oraer of differences to be used (input).

ddn variate difference noise values ur tc 10th order (output!.
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NAME
ddnois

SYNOPSIS
program ddnois

DESCRIPTION
ddnois
Driver for noise analysis using variate divided difference.
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NAME
nNois

SYNOPSIS
subroutine nnois (fnam,fnamo, nobs, obaray,obdelt)

DESCRIPTION
nnois
This subroutine fetches the user inputs for the common blocks needed by
this program input file name output file name number cf observations to

process array of frame 1ds array of time interval lengths w/r to obs type
to process for noise computation
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dspxq.b(3) (Numdis) dspxqg.b(3)

NAME
dspxqg. xqgdsp1, xqgdsph, shoxg

SYNOPSIS
subroutine dspxg (t,is,if,d,stat)
double precision t
integer 1s
integer if
double precision d (6)
integer stat

entry xgdspt (stat)
entry xaqdsph (t)
entry shoxg (t,xpg.if,d,is)
DESCRIPTION
dspxg
Entry points for initialization ana performing xqdsp output.
t time tag (1nput/output)

18 scaie option: =1ilvvv, 2= naaaza.3=1vaaww. 4=azawww where
1=leng.v=vel . azang.n=n.c.,w=ang rate (1input)

i F carameter indax(input/output)
d data buffer(input/output}
stat status flag (output)

xgdsp 1

Initializes compute flags and check for errors. -

xqasph
Initializes display heading for parameter group.

shoxg
Performs output for xokmpt.
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dxcmp.b(3) (Numdis) dxcmp.b(3)

NAME
dxcmp

SYNOPSIZ
block data dxcmp

DESCRIPTION
axcmp

This block data routine initializes the common used by this program
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dxqgdsp.b(3) (Numdis) dxqdsp.b(3)

NAME
dxqdsp

SYNOPSIS
block data dxgdsp

DESCRIPTION
axqdsp
This block data routine initializes the common used by this program

TRW Houston System:Services -1 - (printed 12/18/86)




gdisp.b(3) (Numdis) gdisp.b(3)

NAME
gdisp

SYNOPSIS
program gcisp

DESCRIPTION
odisp
Executive for generic display.
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gdspop.b(3) (Numdis) gdspop.b(3)

NAME
gdspop
SYNOPSIS
subroutine gdspop (stat,rec.count,d)
integer stat
integer rec
integer count
double precision d (C:200)
DESCRIPTION
gdspop
Solicits options for display of files by frames.
stat status word (i/o)
rec record number {input/output)
count number of frames tc display (input/output)
d record data (output)
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gndsp.b(3) (Numdis)

NAME
gndsp
SYNOPSIS
subroutine gndsp (stat,icz)
integer stat
integer idz (20)
DESCRIPTION
gndsp
Displays selected frames of a standard format file.
stat status word (i/c)
idz idz of parameters to display (input/output)
TRW Houston System Services -1 -

ogndsp.b(3)
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1gint.p(3) (Numdis)

NAME
lgint, igfac

SYNOPSIS
subroutine igint (m,n,td,t,eval,f,z)
integer m
integer n
double precision eval (m,n)
double precisiorn £ (m,n)
double precision t (n)
double precision td
double precision z (m)

entry lgfac (m,n,%t,eval,f)
DESCRIPTION

lgint .
iagrangian interpolation (igint) of n m-vectors.

Joint.b(3)

set up of factors (igfac)

m tength of each entry in double words
n order of i1nterpcliation{input)
eva) array n-point buffer (input)
f array of interpolation factors (inpur/cutput)
t array of time tags for entries
td desired time (input;)
z ocutput arrayv (output)
lafac

set uL of factors

COMMENTS
if time tap is within 14 digits of span, the no
to nearby pocint. Factors must be precomputed by
TRW Houston System Services -1 -

interpolation output 1s set
lgfac or similar routine
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nxemp. b(3) (Numdis) nxcmp.b(3)

NAME
nxcmp

SYNCP3IS
subroutine nxcmp

DESCRIPTION
nxcmp
This subroutine fetches the user inputs for the common blocks needed by
this program
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nxqdsp.b(3) (Numdis) nxqdsp.b(3)

NAME
nxqdsp

SYNOPSIS
subroutine nxadsp

DESCRIPTION
nxadsp
This subroutine fetches the user inputs for the common blocks needed by
this program
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xcmpar.b(3) (Numdis) xcmpar.b(3)

NAME
xcmpar

SYNGPSIS
program xcmpar

DESCRIPTION
xcmpar
dgriver for comparison of trajectories. output may be 2 trajectories or
retative trajectory
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xqdsp.b(3) (Numdis) xqgdsp.b(3)

NAME
xQadsp

SYNOPSIS
program xgdsp

DESCRIPTION
xqdsp
Driver for display of trajectory and attitude information.
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xgkmpt.b(3) (Numdis) xgkmpt.b(3)

NAME
xgkmpt, xgkmpi, xgkmp2

SYNOPSIS
subroutine xgkmpt (t,x1,x2,g.w,stat)
double precision t
double precision xi1 (6)
doubie precision x2 (6)
doubie precision g )
double precision w (3)
integer stat

entry xakmpi (stat)
entry xgkmp2 (t,x1.x2,q,w,stat)
DESCRIPTION

xgkmpt
Computes display and plot parameters for given time in xgcsp.

t time tag (input)
x1 ist vehicle state {input)
X 2nd vehicie state (input)
c zititude auaternion (input)_
w attitude rate (input)
stat status flag (output)
xqgkmp 1 .

Initializes compute flags and check for errors.

xqQkmp2
Initia'izes, computes, and displays required parameters.
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obcode.b(3) (Obs) obcode.b(3)

NAME
obcode

SYNOFSIS
subroutine obcode (nam, id,pxclud)
cnaracterx4 nam
integer ic
integer pxciud

DESCRIPTION
obcode
Decodes frame id for observation fiie and checks whether the observation
has been excluded.
nam obs frame id (input)
id data type id (output)

pxclud exlcusion flag (output)
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rtangl.b(3) (obs) rtangl.b(3)

NAME
rtangl
SYNCPSIS
subroutine rtangl (xtsi,ua,ub,g,gr,gv)
doublie precision xtsi (6]
double precision ua (3)
double precision ub (3)
double precision g
double precision gr (3)
doutle precision gv (3)
DESCRIPTION
rtang?
Computes angles and partials for angle observations whose tangent is ratio
of the projection of a range vector ontc two sensor axes. Such angles
include rendezous radar roll and shaft. and coas and startracker horizontal
and vertical angles. tan(gj = rxua / r=*ub
xtsi inertial target relative to sensor position and velocity{input)
ua first unit axis vector (input)
up secono unii axis vector {input)
¢ opservatior angie (output)
or partia’ of angle with respect *c targer position (output)
av partial of angle with respect tc target velocity (output)
COMMENTS
1) Assumes that the partials are 1nitialized to zero before the call +to
this routine. 2) Assumes that the angle rates have peen compensated for

the angular motion cf the observing vehicle. 3) Thne axes vectors must be
norma’izec anc have tThe correct sense. 4) Tnus thev are not neccessarily
the urnit vectors for the sensor.
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tangle.b(3) (Obs) tangle.b(3)

NAME
tangie

SYNOPSIS
subroutine tangle (x*si,ua,ub,g,gr)
doubie precision xtsi (€)
double precision ua (3)
doubie precision ub (3)
double precision g
double precision gr (3)

DESCRIPTION
tangle
Computes angles and partials for angle observations whose tangent is ratio
of the projection of &a range vector onto two sensor axes. Such angies
include rendezous radar roll and shaft, and coas and startracker horizontal
and vertical angies. tan(g) = rxua / r=up
xtsi inertial target relative to sensor position and velocity (input)
ua first unit axis vector (input)
ub second unit axis vector (input)
e} observation angie (output)
gr partial ¢f angle with respect to tarpsT position {(outpuz)
COMMENTS

1) Assumes that the partials are initialized tc zero bpefsre the call to
this routine. 2) The axes vectors must be normalizecd ancd have the correct
sense. 3) Thus tney are not neccessarily the unit vectors for trne sensor.

.
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xcoas.b(3) (Obs)

NAME
xcoas, coash, coasv, cinit, cbugs

SYNOPSIS
subroutine xcoas (g,gr)
double precision g )
doubtle precision gr (3)
entry ccash (g,gr)
entry coasv (g,or)
entry cinit
entry cbugs

DESCRIPTION

xcoas
Computes coas angle observations and partials.

xcoas.b(3)

[¢] angle observation (output)
gr partial of observation with respect to the target i1nertial position
(output)
coash

Computes horizontal angie anc reguirec partiais.

coasv
Compute vertical anglie ancd reguirecd partials.

cinit
Initializes.

cbugs
writes debug information.
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xradar.pb(3) (Obs)

NAME

xradar.b(3)

xradar, range. ranrat, shaft, sftrat, roll, rolrat, trnion, trnrat, pitch,

pchrat

SYNOPSIS
subroutine xradar (g,gr,ov)
doubie precision g
double precision gr (3)
double precision gv (3)
entry range (g.gr)
entry ranrat (g,gr.gv)
entry shaft (g,gr)
entry sftrat (g,gr,gv)
entry roll (g,gr)
entry rolirat (g,gr,ov)
entry trnion (g,gr)
entry <rnrat (g,or,gv)
entry pitech (g.ogr)
entry pcrrat {(g.gr.ov:
DESCRIPTION
xradar
Computes rendevous radar cbservaiions anc partials.
] Computesd observation {(outpuz)

gr partial of observation with respect to target
position (output)

av partial of observation with respect to target
velocity (output)

range
Computes range.

ranrat
Computes range rate.

shaft
Computes shaft.

sftrat
Computes shaft rate.

roll
Computes roll.

rolrat
Computes roll rate.
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vehicie inertial
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xradar.b(3)

trnion
Computes trunnion.
trnrat
Computes trunnion rate.
pitch
Computes pitch.
pchrat
Computes pitch rate.
COMMENTS
Assumes rates have been compensated
TRW Houston System Services -2

(Obs) xradar.b(3)

for observing frame angular motion.
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xtrack.b(3) (Obs)

NAME
xtrack, trackh, trackv, stinit

SYNOPSIS
subroutine xtrack (rtrack,g,gr)
integer itrack
doubie precision g
double precision gr (3)

entry trackh (itrack,g,gr)
entry trackv (itrack,g,gr)
entry stinit
DESCRIPTION
xtrack
Computes star tracker angle observations anc partials.

itrack star tracker sensor id (input)

xtrack.b(3)

o angle cbservation (output)
or partial! of observation with respect to the targe: inertial position
(output)
trackh

Computes horizonta! angle anc reauired partials.

tracky
Computes vertical angie and required partiais.

stinit
Iinitializes.
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(printed 12/18/86)




ascale.b(3) (Plot)

NAME
ascale

SYNOPSIS
program ascale

DESCRIPTION
ascale
Determines minima and maxima of specified parameters
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ascale.b(3)

in specified files.
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automx.b(3) (Plot)

NAME
automx

SYNOPSIS
subroutine automx

DESCRIPTION
automx

automx.b(3)

Sets minimum and maximum of axes based on parameter min//max.

COMMENTS
Congiders only those curves that -are designated.
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(printed 12/18/86)



dpliot.b(3) (Plot) dplot.b(3)

NAME
dpiot

SYNCPSIS
block data dplot

DESCRIPTION
dptlot
This block data routine initializes the common used by this program
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mmxchk .b(3)

NAME

mmxchk

SYNOPSIS

(Plot) mmxchk.b(3)

subroutine mmxchk (i,ommx,mmx,rchck)

integer

integer pmmx
real mmx (2)

reatl

DESCRIPTION

mmxcihk

rchek

Checks value against min/max. Vailue 1is omitted. or set to min/max
depending upon input flag.

i

pmmx

mmx

rchek

delete flag (set to -1 if point deletes else left alone) (output)

min/max options for output parameters (input) 2=recompute.+1=set to
within 1nput minmax, -i=omit if outside input minmax,-3=clip if
outside file minmax, else=set to file minmax last entry specifies

array of mirimum and maximum values for output
parameters. (1nput/output}

test value for independent parameter (input/output) note tha* is in
internal units.
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nplot.b(3)

NAME
npiot

SYNOPSIS
subroutine nplot

DESCRIPTION
nplot
This subroutine fetches the user
this program

TRW Houston System Services

(Plot)

inputs for

the

common

npiot.b(3)

blocks needed by
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plotx.b(3) (Piot) plotx.b(3)

NAME
plotx

SYNOPSIS
program plotx

DESCRIPTION
plotx
Main driver for graphic routines.
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pltnpt.b(3) (Plot) pltnpt.b(3)

NAME
pltnpt, grfnpt

SYNOPSIS
subroutine plitnpt
entry grfnpz
DESCRIPTION
pltnpt

obtain general inputs for pilot routine and initialize various parameters
such as labels, titles, axes. curves,time default, and parameter id.

arfnpt
obtain graph specific input
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g2crvz.b(3) (Piot) g2ervz.b(3)

NAME
g2crvz, g2crv, azecrv, a2lstc, g2legn

SYNCPSIS
subroutine g2crvz (ikurve,1,j)
integer ikurve
integer j
integer i

entry g2crv (ikurve)
entry g2ecrv (ikurve)
entry g2isto (ikurve,i,j)
entry g2legn (i)
DESCRIPTICON
g2crvz
Entry points for 2d graphics. Sets up preliminaries for curve plot. finish

drawing curve, store jegend information, ancd display legend.

ikurve curve index (input/output}

j numper of calls for current curve. (input)
J
i current count of how many times curve segment has been drawn
(input)
q2cryv

Sets up preltiminaries for curve plot.

g2ecrv
Finisnes crawing curve.

Gg21sto
Stores legend informaticn.

g2legn
Displays legend.
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g2draw.b(3) (P1ot) g2draw.b({3)

NAME
g2draw

SYNOPSIS
subroutine adraw (x,nx,imark,.nlbl,.ncnt)
real x {(1000,2)
integer nx
integer imark
integer nibl
integer ncnt

DESCRIPTION
g2draw
Entry points for 2d graphics. Specifies the curves, lines and nlabels.
X buffer for values (input)
nx number of points in array (input)

imark mark options for plot curve (input/output)

nibl label flag for plot curves (input) <O means label every nth point
starting at 1 >0 means label every ntnh peoint using file sequence
no.

ncnt current ingex count at beginning of curve {input/output)
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ggrph.b(3) (Piot) g2grph.b(3)

NAME
g2grph, g2fnsh

SYNOPSIS
subroutine qg2grph

entry g2fnsh

DESCRIPTION
g2grph
Entry points for 2d graphics. Specifies the generai jaycut for the plot.
Sets and specifies the page size, grace area. subplot area, heading, angles
x and y axes, labels ...etc. Defines physical set up of plot.
g2fnsh

Finishes up a plot.
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qdevin.b(3) (Plot)

NAME
qoevin, adevr)

SYNOPSIS
subroutine qgdevin
entry adevr)
DESCRIPTION

qdevin
Initializes and releases plot device.

qdevr]
Reieases devise.
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gpintx.b(3) (Piot)

NAME
qointx
SYNOPSIS
subroutine gpintx (krv.stat)
integer krv
integer stat
DESCRIPTION
apintx
Initializes and fetches data for plotting.
kv curve id (input)
stat file io status (input/output)
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agpltot.b(3) (Piot) gplot.b(3)

NAME
qplot

SYNOPSIS
subroutine gplot

DESCRIPTION
agplot
Draws a piot: pbroken out for segmentation purposes.
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gp1t2d.b(3) (Plot)

NAME
gplt2d

SYNOPSIS
subroutine gplt2c

DESCRIPTION
gplt2d

ap1t2d.p(3)

Initializes variables such as stop flag. terminal, curves, plotting array

and finishes up curves.
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gpxget.b(3) (Plot) gpxget.b(3)

NAME
goxget

SYNOPSIS
subroutine gpxget (x.pcont)
real x (1000,2)
integer pcont

DESCRIPTION
gpxget
Initializes and fetches data for plotting.
x output array (output)

pcont status flag (input/output) o=last reguest done,>0 continue with
reaguest, <0 error

TRW Houston System Services -1 - (printed 12/18/86)




gsiptn.b(3) (Plot)

NAME
gsiptn, griptn

SYNOPSIS
subroutine gsiptn (dotdsh)
integer dotdsh
entry griptn (dotdsh)
DESCRIPTION
gslptn
Entry pocints to set and reset lirme patterns.

dotdsnh 1ine type (input/output)

griptn
Finishes up drawing curve.
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sclset.b(3) (Piot)

NAME
scliset
SYNOPSIS
subroutine scliset (rmin,rmax,step)
real rmin
real rmax
real stepo
DESCRIPTION
scliset
Adjusts 1nput rmin/rmax value to inteagra;
to give approx 10 steps fcorm min to max.
rmin rminimum value (input)
rmax rmaximum value (input)
step step size (output)
TRW Houston System Services -1 -
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The step size 1is chosen
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a32t36.b(3) (Product)

NAME

a32t3€
SYNOPSIS

subroutine a32t36 (temp,ctemp)

integer temp (3)

integer ctemp (3)
DESCRIPTION

a32t36

Move 32 bits to 36 bits.

temp input buffer (input)

ctemp temporary buffer(output)
COMMENTS

Must not be compiled with range checking.
TRW Houston System Services -1 -
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cmvbit.p(3) (Product)

cmvbit.b(3)

This program extract

initial word iw

created records.

NAME
cmvbit
SYNOPSIS
subroutine cmvbit (n,1n,iw,ib,itemp,ow.ob)
integer n
integer in (3)
integer iw
integer ib
integer itemp (3)
integer ow
integer ob
DESCRIPTION
cmvbit
This is a compound version of getbit, which allows specification of ow and
ok, thus permitting restack of one array into another.
ri consecutive bits from the array in, beginning with the
and initial bit ib, and store 1n the ow,ob portion cf the array itemp. n
can be any number of bits, or 18, 36, or 72
itemgp is treated as 32 bit worc for current applications.
r number of bits (input)
in initial array (input)
iw initial worc (input)
it itnitital bits (input)
itemp temporary storage {(output)
ow output wora (output)
op output bits (output!
COMMENTS
Must not be compiied with range checking.
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comptw.b(3)

NAME

comptw

SYNOPSIS

subroutine comptw (rdata, itype,ktypes, kwords, num)

(Product)

real rdata (3)
integer*4 num (50)
integer*4 itype (50)
integerx4 ktypes
integer*4 kwords

DESCRIPTION
comptw
This subroutine computes the data types and the
written in each data type.
rdata data
num number of data
itype types
ktypes data types
kwords nhumber of woras
TRW Houston System Services R
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dprod.b(3) (Product) dprod.b(3)

NAME
dprod

SYNOPSIS
block data dprod

DESCRIPTION
dprod
This block data routine initializes tne common used by this program
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dxset.b(3) (Product)

NAME

dxset
SYNOPSTIS

subroutine dxset (spg,dx,np)

integer spg (20)

characterx8 dx (200)

integer np
DESCRIPTION

dxset

Forms dictionary for RELBET special products.

spg parameter group flags (input)

ax dictionary buffer (output)

np number of parameters in output (1+numoer of parameters)
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getspg.b(3)

NAME
getspg

SYNOPSIS

(Product)

subroutine getspg (dindex,t,x1,x2,q9,w,spg,.d,.count)
integer count :
1nteger dinaex

doublie precision t

double precision xt (&)

double precision x2 (6)

double precision g (4)

double precision w (3)

double precision d (200)

integer spg (20)

DESCRIPTION
getspg

Computes reguired RELBET proguct parameters.

count countflag (output)
dindex index for tracking intervals (input)
t time tag (input)
x4 iet venicie state (input!
xZ ong vehicie state (input)
q attitude quaternion (input)
W attitude rate (input)
d data buffer (output)
sSpo parameter group fiags (i1nput)
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hptou5.pb(3)

NAME
hptous

SYNOPSIS

subroutine hptou5 (iop, inrec,maxrec,npar)

integer
integer
integer
integer

DESCRIPTION
hptouS

(Product) hptou5.b(3)

iop

inrec (400)
maxrec

npar

Writes the nheader record, dictionary record and data records on to the

tape.

iop

inrec
maxrec

npar

Output is a univac FORTRAN V readacle iape in the same mixed order.

type of calls (input/output) 1 initialization call,open tape
drive,and write header 2 dictionary call 3 data call 4 wrap up call

input record
max imum record count(output)

number of parameters (input)
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nprod.b(3) (Product) nprod.b(3)

NAME
nprod

SYNOPSIS
subroutine nprod

DESCRIPTION
nprooc
This subroutine fetches the user inputs for the common blocks needed by
this program
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ntran.c(3) (Product) ntran.c(3)

NAME

NTCLOSE, NTEOF, NTFILE, NTOPEN, NTREAD, NTRITE, NTRW, NTRWRL, NTBLCK -
FORTRAN caiiable routines that perform various tape manipulations

SYNOPSIS

void NTCLOSE(chani,status)
int xchanl;
int *status;

void NTEOF(chanl,status)
int *chanl;
int r*status;

void NTFILE(chanl, fcount,status)
int =chanl;
int *fcount;
int xstatus;

void NTOPEN(chanl.drive,status)
int xchanl;

int xdrive:

long int xstatus;

void NTREAD(chani.nobvies,.buffer,status,overfiow)
int *chan?;

int *nobytes;

char *puffer:

long int *status;

long *overfilow:

void NTRITE(cnanl,nobytes,buffer,status)

- ~F .
int ~chanl;

int xnobvtes;
char =puffer;
int *status;

void NTRW(chani,status)
int xchan?;
int xstatus;

void NTRWRL(chant,status)
int *chant;
int *status;

void NTBLCK(chanl, fcount,status)
int xchanl;

int *fcount;

int *status;

DESCRIPTION

These functions are FDRTRAN callable routines that perform various tape
manipulations. The FORTRAN calling seqguence for NTCLOSE,NTEOF,NTRW and
NTRWRL is

call NAME(chanl,status)
where all the arguments are inteyers. The chanl is the file descriptor
obtained from a call to ntopen. If the request is performed successfully,
status returns a zero, otherwise status is positive and contains the system
error number (errno). If an error occurrs, an error message is printed on
the standard error device (stderr or wunit 7). The FORTRAN calling
sequences for NTFILE,NTOPEN.NTREAD,NTBLCK,and NTRITE are

call NTFILE(chanl, fcount,status)
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ntran.c(3) (Product) ntran.c(3)

call NTOPEN(chanl,drive,status)
call NTREAD(chanl,nobytes.buffer,status,overflow)
call NTRITE(chanl, nobytes,buffer,status)
cali’ NTBLCK (chanl,fcount,status)
For detail calling arguments description, see individua! function below.

Restrictions : maximum of 20 fiie gescriptors may be open at any one time
inciuding

stdin (unit B)

stdout (unit 6)

stderr (unit 7)
NOTE: the functions are designed orly for raw magnetic taps with 787CE tape

drive. fites wused . /dev/rmt1 assumed.but no specific code in this
routine.
NTCLOSE
tape file clese routine.
NTEOF
write an end of file (EOF) mark on the magnetic tape.
NTFILE
position a tape file forward or packward over an end of file marks. The

FCRTRAN calling sequence is call ntfiie (chanl,fcounti.status) where ail the
arguments are integers. The number of ECF marks 1tc pass over 1is fcount,
where fcount positive implies fcrward. negative implies pbackward motion.

NTOPEN
FORTRAN callaple tave file oper routing for muitiple (i.e. twc) tape drives
files used : /dev/rmtC /dev/rmtt

NTREAD

reacs one physical block per call where

status specifies error fiap or actuai count of words transferred

nobytes specifies number of bytes to transfer;

buffer specifies pointer to user supplied buffer array;

overflow specifies the count of bytes ignored in phvsicai.
restrictions

1. file must be opened by a C cail to open().

2. user supplied buffer must be a singiy subscripted i1nteger
array large enough tc contair the laroest physcial! block

~

3. 1nvolves possibly macnhine acependent code for HP-9000 & HP-UX

NTRITE
Write a record to tape. The user supplies the record to be written in the
integer array buffer, the number o~ characters (bytes) to transfer in

nobytes, and the file descriptor obtained from a previous call tc ntopen in
chanl The FORTRAN syntax is: call ntrite(chanl,nobytes,buffer,status)
restrictions: The user must supply a large enough buffer for the of bytes
to be transferred. At present, nc internal error handling is provided. For
example, upon encountering the end of tane, some fraction of the buffer is
written to tape. However, the tape 1is not backspaced to its original
position. .

NTRW
rewind the magnetic

NTRWRL
rewind and release the magnetic tape

NTBLCK
routine to position a tape file forward or backward over n physical blocks.
The number of blocks to pass over is fcount., where fcount positive implies
forward, negative implies backward motion.

TRW Houston System Services -2 - (printed 12/18/86)




nxtnd.b(3) (Product)

NAME
nxtnd

SYNOPSIS
suproutine nxtnd (t,dt,nstep,tend, done)
double precision *
doubie precision dt
integer nstep
double precision tend
integer done

DESCRIPTION
nxtnd
Sets next output time either from a base

specified time step dt (bfopt=0). Done is set to 1
else set to O. If nstep>0, then edit status
ther. base file is pecsition to nex:i unedited point.

t next time (1input/output)
dt step size (input)
nstep step for running off base file (input!
tena stop time (input)
done done fiag foutput)
COMMENTS

Base file data must be less than 100 wcrds.
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prodx.b(3) (Product) prodx.b(3)

NAME
prodx

SYNOPSIS
program prodx

DESCRIPTION
prodx
Executive for RELBET tape proauct output.
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sphdr.b(3) (Product) sphdr.p(3)

NAME
sphdr
SYNOPSIS
subroutine sphdr (u,x.r)
integer u
characterxd4 x (26)
integer r
DESCRIPTION
sphdr
Displays header and record for RELBET DFF generation.
u display unit {input)
X header message (input/output)
r numper cof recorg
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tblichk.b(3) (Product)
NAME
tblichk
SYNDPSIS
integer function tbichk (i,timtag,onoff)
integer i

agourle precision timtag
integer onoff

DESCRIPTION
toichk
Checks to see if time teg is in tracking interval.
i index (input)
timtag time tag (input)
onoff 1 if in tracking intervals (output) =-1
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udpfmt.p(3) (Product) udpfmt.b(3)

NAME
udpfmt
SYNOPSIS
subroutine udpfmt (temp,dpnew)
integer temo (3)
integer dpnew (Z)
DESCRIPTION
udpfmt
Converts 64 bit HF9000 double precision word tc 72 bit UNIVAC.
temp input buffer
dpnew rnew storage variable (output)
COMMENTS

Must not be compiied with range checking.
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uinfmt.b(3)

NAME
uinfmt

SYNOPSIS

subroutine uinfmt (input, int)

integer input (2)
integer int (2}

DESCRIPTION
uinfmt
Moves bits.

input input
int output location
COMMENTS

Must not be compiled with range checking.
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uspfmt.b(3) (Product)

NAME
uspfmt
SYNOPSIS
subroutine uspfmt (temp,spnew)
integer temp (2)
integer spnew (2)
DESCRIPTION
uspfmt
Converts 32 bit HPY0OCC single precision tc 36 bit UNIVAC.
temp input storage
spnew output storage
COMMENTS
Must not be compited with range checking.
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amenu.b(3) (Prompts)

NAME
amenu

SYNOPSIS
subroutine amenu (nidz,xidz, idz)
integer nidz
character xidz (nidz)
integer iaz (nidz)

DESCRIPTION
amenu
Sets fiags according to prompt menu.

nidz number of input variables (input)

xidz names of options (input)

idz on/off flags +* on, -1 off (input/output)
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deiph.b(3) (Prompts) dciph.b(3)

NAME
dciph

SYNOPSIS
subroutine dciph (prompt,type.nv,iv,rv,av)
character prompt
character type
integer nv
integer iv (x)
real rv (x*)
double precision dv (x)

DESCRIPTION
dciph
Read input character string and transiates character string 1input to
numerical valjues.

prompt display prompt (input)

type data type code (input)
nv number of values desired(input)
v integer vaiue array (input)

v real wvoluo array {(inout/outnuots

av aouble precision value arrav {inpui/output!
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dciphr.b(3) (Prompts)

NAME
deciphr
SYNOPSIS
subroutine dciphr (type,1x,xin,nv,iv,rv,dv.erf)
character type
integer 1x
character=t xin (*)
integer nv
integer v (x)
real rv ()
doubie precision dv (*)
integer erf
DESCRIPTION
dciphr
Reacs input character string and translates character
numericail values.
type aata type code (input)
1x length of string (input)
Xir character arrav (input)
nv number of values desirec (input)
v integer vaiue array (input/outout)
8% real value array (input/output)
dv aoupie precision value array (1nput/output)
erf error/stop flag (output)
COMMENTS
Input string is considered toc & max of 80 characters.
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gxmenu.b(3) (Prompts) gxmenu.b(3)

NAME
axmenu. pmenu, gmenu

SYNOPSIS
subroutine gxmenu (nc,mnunam,np,pnmz, isel,xsel)
integer nc
character=32 mnunam
integer ng
characterx8 pnmz (np)
integer isel
character*4 xse!l

entry pmenu (nc,mnunam,np,pnmz, isei,xsel)
entry gmenu (nc,mnunam,np,pnmz, isel,xsel)
DESCRIPTION
gxmenu
Sclicits menu prompt from input list.
nc numper of letters to check (inmput)

mnunam name of menu (i1nput)

np number of items in menu

pnmz names o7 prompt items (input;

1se! selected id (output)

xsel first four characters of seiectec item (output)
pmenu

Initializes count and selectiorn index. display option menu and choice and
interpres respcnse.

gmenu
Obtains menu input.
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tio.b(3) (Prompts) tio.b(3)

NAME
tio, ctio, itio, dtio, rtio

SYNOPSIS
subroutine tio (p,1.iv,dv,rv.str)
character p
integer 1
integer iv (1)
doubie precision dv (1)
reatl rv (1)
characrter str

entry ctio (p.1,str)

entry itio (p,1,1v)

entry dtio (p,1,dv)

entry rtic (p,1,rv)
DESCRIPTION

tio
Interactive terminal input/output.

o} prompt string (input)
3 numper of values or length of string(input)
v integer value array (input/output})
dv dounie precision value arrayvlinput/output)
rv real value array (input/output)
str string for input/output {1nput/ouipbut

cti10

Character entry point for dciph call.

itio
Integer entry point for dciph caltl.

dtio
Double precision entry point for dciph call.

rtio
Real entry point for dciph call.
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xqwtmz.b(3) (Prompts)

NAME
xgwtmz, xqdatz, xqtime
SYNOPSIS
subroutine xagwtmz (p,ymdhm,sec)
character p
integer ymohm (6)
doublie precision sec
entry xgdatz (p,ymdhm,sec)
entry xgtime (p;sec)
DESCRIPTION
xgwtmz
Interactive input of dates and times.
o prompt string (input/output)
ymdhm year .month, day,hour minute (input/output)
sec seconds (input/output)
Xxgdatz
Obtains & cdate in year,month,day.hour.minute.second.
xgtime
Obtains an time via hour.minute,second input.
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yesno.b(3) (Prompts) yesno.b(3)

NAME
vesno

SYNOPSIS
subroutine yesno (prompt,pyes)
character prompt
integer pves

DESCRIPTION
yesno
Prompts for a yes or no input.
prompt prompt string(input)

pyes response flag: + = yes, -=no (output)
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aprop.b(3) (Propagate) dprop.b(3)

NAME
dprop

SYNOPSIS
block data dprop

DESCRIPTION
dprop
This block data routine initializes the common used by this program
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dvdt.b(3) (Propagate)

NAME
dvdt

SYNCPSIS
subroutine dvdt (t,rv,a)
goubie precision t
doublie precision rv (6)
double precision a (3)

DESCRIPTION
dvdt
Computes acceleration for a vehicle.

t current time (input)
rv vehicle position and velocity (input)
a2 acceleration (output)

COMMENTS

vent force and start and stop Times must
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nprop.b(3) (Propagate) nprop.b(3)

NAME
nprop

SYNOPSIS
subroutine nprop

DESCRIPTION
nprop
This subroutine fetches the user inputs for the common biocks needed by
this program
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opnprp.b(3) (Propagate) opnprp.pb(3)

NAME
opnprp

SYNOPSIS
subroutine opnprp (fatals)
integer fatals

DESCRIPTION
driver for opening the files needec for propagation

opnprp
fatals fatal error ccunt (output)

COMMENTS
does not incorporate full error checks
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prprnpt.b(3) (Propagate)

NAME
prpnpt

SYNOPSIS
subroutine prpnpt

DESCRIPTION
prpnpt
obtains input for the propagation
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runkut.b(3) (Propagate)

NAME
runkut
SYNOPSIS
subroutine runkut (t,dt,x)
doubie precision t
doubie precision dt
double precision x (86)
DESCRIPTION
runkut
Uses 4th order runge-kutta integrator to propagate
one time step.
t initial time (input/output)
dt total time step (input)
x position and velocity (input/output)
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rvprop.b(3) (Propagate)

NAME
rvprop

SYNOPS1IS
subroutine rvprop (tout,vehid, trv)
double precision tout
integer venid
gouble precision trv (7)

DESCRIPTION
rvprop

Obtains 2 state vector at desired time by
integration of input state. 3) super-g integration of

tout reguired output time (input)

vehid vehicle id (input)

trv venicle time, position, veiocity (input/output)
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rvup.b(3)

NAME
rvug

SYNOPSIS

(Propagate)

subroutine rvup (c,s,u,ac.dr)

doubie
doubie
gouble
doubie
double

DESCRIPTION
rvup

precision
precision
precision
precision
precision

c
(5
(

)
)

~—~0 0
W W — -

s
u
ac
ar

Updates position and velocity.

c time factor (input)

s input state array (irput)

u updated state array (output)

ac current acceleration (input)

dr save posi1tion derivative tinput)
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superg.b(3) (Propagate)

superg.b(3)

NAME

superg
SYNOPSIS

subroutine superg (hstep, tcur.s)

double precision hstep

double precision tcur

agouble precision s (86)
DESCRIPTION

superg

Super G integrator.

hstep current step size (input)

tour old time (output)

s state whose position and veiocity are to be aavanced (output)
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tstep.b(3) (Propagate) tstep.b(3)

NAME
tstep

SYNOPSIS
subroutine tstep (inc,iv, tend, tc.dt, tnew)

DESCRIPTION
tstep
Obtains next time for integration step.
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dpfmt.b(2) (Qatape) dpfmt.b(3)

NAME
dpfmt

SYNOPSIS
subroutine dpfmt {(temp.dpnew)
integer temp (3)
integer dpnew (2)

DESCRIPTION
dpfmt
convert 72 bit unviac dp-to:64 hp
temp dp buffer{input)

dpnew hp dp buffer (output)
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getbit.b(3) (Qatape) getbit.p(3)

NAME
getbit

SYNCPSI1S
subroutine getbit (n,in, 1w, ib, itemp)
integer ib
integer in (3)
integer itemp (3)
integer iw
integer n

DESCRIPTION
getbit
exiract n consecutive bits from the array in, beginning with the initial
word iw and initial bit ib, and store in the first portion of the array

itemp. n is usually expected to be 18, 36, or 72 for wunivac created
records. itemp is treated as 32 bit word for current applications.

ib initial bit (input/output)

in input array

itemp temp buffer (outbut)

iw initial worc {(input/output)
n consecutive bit (input/output)
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imove.b(3) (Qatape) imove.b(3)

NAME
imove
SYNOPSIS
subroutine imove (input, iwordi,ibiti,len,iout,iword2, ibit2)
integer ibit1
integer ibit2
integer input (=)
integer ijwordt
integer iword2
integer len
integer iout (x)
DESCRIPTION
imove
This subroutine moves a field of bits from one position in the input array
to another position in the output array. The subroutine allows for the
input and output arrays to be the same array, and allows the source field
to overiap the aestination field, by checking whether the move is to the
left (i.e. lower subscripts) or to the right. and so starting the move at
the Jleft or right, respectively. The fields may spar word boundaries. The
user is cautioned to identify the arrays by their firs:t subscript, using
the calling arguments to define the pesitions of interest within the
arrave, as trickery may defeat the program acesign witn unpredictadie
resulis. In common with all refmt utility routines, imove allows the user
to specify, the word iength and integer nepaiive number conventions desired
for fPcth input ancd output, which ‘need not bhe the same. A11 internal
calculations are done using HF-800C integer (32 b-: two‘s cocmolement)
words. wHowever, the user may choose tc reference the input to some other
computer, e.g. Univac 36 bit one’s compiement. In this way, the users
orogram can read Univac data using Univac subscripting.
kit bit position in input(iword1) for start of move (internal &
output, input & updted) .
Toit2 bit position in iout(iwora2) for starti of move (internal,nput)
input array of input data (internal.input)
wwordt  subscript to input array using wrdlri length words for start of
move (internal, input)
iword2 subscript tc output array using wrdln2 length words for start of
move (internal, input)
en no. of bits remaining to be transferred (internal, input)
iout array of output data (output,computed)
COMMENTS

Al11 calculations of the beginning and ending bit "peositions within the
arrays nmust result in integer numbers. For example using Univac input word
length (36 bits per word), the max array size is 59,652,323 which defies
the imagination! THE USER IS RESPONSIBLE FOR PROTECTING AGAINST SUBSCRIPTS
OUT OF RANGE!!!! Several Fortran intrinsic functions which are not part of
ANS1 Fortran 77 are used by this program.
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infmt.b(3) (Qatape)

NAME
infmt

SYNOPSIS
subroutine infmt (temp,int)
integer temp (2)
integer int

DESCRIPTION
infmt
convert univac integer 1o hp 1nteger
temp input buffer

int output buffer
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qatape.b(3) (Qatape) gatape.b(3)

NAME
catape

SYNOPSIS
program gatape

DESCRIPTION
gatape
This program reads tne data product (binary) tape created on Univac. It
prints the first and last page if print is set to zero & prints every page
if print is set to 1. It prints every n records if print is set c 2. This
program also creates a binary disc file(HP format) when print is set to 3.
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spfmt.b(3) (Qatape)

NAME
spfmt
SYNOPSIS
subroutine spfmt (temp,spnew)
integer temo (3)
1nteger spnew (1)
DESCRIPTION
spfmt
converts 36 bit univac sp to 32 bit hp
temp temp buffer (input/output)
sphew single precisicon buffer (output)
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gstack.c(3) (Stacks) gstack.c(3)

NAME

gspop. gspush, gspeek, gspoke, gsempty, gsfree, make_gstack, g_pop. g_push
- stack operations

SYNOPSIS

char xgspop(stack)
P_GSTACK stack;

char xgspush{stack,block)
P_GSTACK stack;
char *plock;

char =gspeek{stack.offset)
P_GSTACK stack;
int offset.

char xgspoke(stack.,biock,offset)
P_GSTACK stack;

char *block;

int offset;

char =gsempty(stack)
P_GSTACK stack:

char =xgsfreel(stack!
P_GSTACK stack;

P_GSTACK make_gstack(stack,b_size.m_biock,buffer)
P_GSTACK stack;

int b_size;

int m_biock;

char *puffer;

char =o_poptauaue)
P_CUEUE gueue;

char *c¢_push(queue,.block)
P_QUEUE queue;
char *plock;

DESCRIPTION
gspop
Pop the top block of stack. Return pointer found in top sSlock. Return null
pointer if stack is empty. Decrement block count and po nter to top block.
No blocks are moved, in particular top block.

gspush
Push block on top of stack, return pointer to new top, return null pointer
if nc room. increment pointer to top block and block count.

gspeek
To read contents of particular block in stack. Offset indicates Jlocation
in stack,

>=0, displacement from top
< 0, displacement from bottom.

Return pointer to start of requested block. Return null pointer if out-
of-range.

gspoke

Place contents of block into stack reptacing particular stack block.
Offset indicates location in stack,
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gstack.c(3) (Stacks) gstack.c(3)

>=0, displacement from top
< 0, displacement from bottom.
Return null pointer 1f out-of-range, non nuli otherwise.

gsempty
Empty contents of stack.Set top of stack to zero. Return null pointer if
error else return pegin of stack
gsfree
Free aliocation for stack. Return nuill pointer
make_gstack
b_size block size
m_block maximum number of blocks
buffer pointer to where stack is to begin Create new stack

beginning at Jlocation indicated by buffer. having block
size of b_size, and maximum number of blocks m_block.

Return null stack pointer wher error. Return pointer to new
stack. If input for pcinter tc stack is null thern space is
allocated according tc stack size. If onput for pcinter to

char is null then space is aliocated according 110 m_block

and t_size.

q_pop

Pop the front block of queue. Return pointer t¢c old front block. Return
null pointer if¥ gueue 1s emptv. Decrement block couni. Adjust pointer to

front plock. Nc blocks are moved, in particuiar front block.

q_pusn

Push biock on top of queue, return pointer to naw tog, return null pointer

if no room. Increment pointer 1c top block ana block count.
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| BaseTime.c(3) (Time)

|

NAME
BaseCalTime, JD_BaseTime, GBeginTime, GEndTime,
LEndTime, LDelTime - Base and time control
SYNOPSIS

CALTIME BaseCalTime;
doubie JD_BaseTime;
agouble GBeginTime;
double GEndTime;
double GDelTime;
doubie LBeginTime;
cdoubte LENdT ime;

double LDelTime;

DESCRIPTION

BaseTime.c(3)

GDel1Time, LBeginTime,

These parameters are providad witn the idea that GBegnTime < GENGTime anc
that the nominal Begin and Enc times ozfault to these vaiues. They provige
addec safety in the cese where BeginTime and EndTime may pe changec during

execution.

BaseCaiTime
Time from which all times are measured.

" Assumed to be UT in Gregoriarn Calendar

JD_BaseTime
Jutian date of BaseCa'Time

start time irn seconds from BaseCalTime.

No processing 1s considered beyona this time

GEndT ime
As BeginTime but at end.

GDel1Time
Global Time step in seconds

These parameters are provided with the ijea that they specify working time
spans. The EndTime wmay -be ‘tess than the BeginTime for backwards time
processing. They should default to the ylobal times.

LBeginT ime
Start time in seconds from BaseCalTime.

LENdT ime
As BeginTime but specifies end.
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cmpdat.b(3) (Time)

NAME

cmpdat. cdtojd. jdtocd

SYNOPSIS
suproutine cmpdat (date,djul)
doupie precision date (6)
doublie precision djul

entry cdtojd (date,djui)

entry jdtocd (djul,date)

cmpdat.b(3)

DESCRIPTION
cmpdat
Does true calculations for: 1) Calendar date to Julian date. 2) Julian
cdate to Caiendar cate.
date the calendar date- yr, moc, day, hr, min, sec {(1nput/output)
ajul julian cate (assumed at noon) (input/output)
cdtojo
Converts a given calencer date to its corresponding Julian date.
idtocce
Converzts doubie precision juisan date tc vear,menth, day, hour.
minute, seconds.
COMMENTS
Date must be before year 2000 and after 1984.
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days.b(3) (Time) days.b(3)

NAME
days

SYNOPSIS
subroutine days (dvi.dv2,d)
integer dvi (3)
integer dv2 (3)
integer d

DESCRIPTION
days
Computes the number of days between two calendar dates.

avi date vector (y.m,d) for first date
av2 date vector (y.m,d) for second date
o] number of days difference between dates

COMMENTS

1. Algorithm works for years after 1582,
2. Impiementatior assumes that vears between O and 200 are relative to
vear 1900.
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daysxx.b(3) (Time) daysxx.b(3)

NAME
daysxx

SYNDPSIS
function daysxx (y,m)
integer v
integer m

DESCRIPTION
daysxXx
Computes leap-year correction to days.
Y input year

m input month
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dhms . b(3) (Time)

NAME
dhms
SYNOPSIS
subroutine dhms (t,dhm,sec)
double precision t
integer dhm (3)
real sec
DESCRIPTION
dhms
Converts a time in seconds to days, hours,
t time tag (input)
dhm days, hours, and minutes (output)
sec seconds {(output)
COMMENTS
Time tag must be in seconds.
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hms2ds.b(3) (Time) hms2ds.b(3)

NAME
hms2ds
SYNOPSIS
subroutine hms2ds (itime, te)
integer itime (3)
double precisior te
DESCRIPTION
hms2ds
Converts hours minutes and seconds tc double precision seconds.
itime integer hours, minutes, seconds {input)}
te double precision seconds (output)
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ji2c.b(3) (Time) j2c.b(3)

NAME
j2c

SYNOPSIS
subroutine j2c (t,jb,tv,sec)
double precision t
integer ib
integer tv (5)

real sec
DESCRIPTION
j2¢c
Takes juiian base plus offset in seconds and . gives back integer
year,month,day,hour,min and real seconds.
t 1iNput time in seconds relative to base date
ik case julian day (input)
TV integer time vector (y:m:d:h:m) input
sec real seconds (output)
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NAME
j2ymd
SYNOPSIS
subroutine j2ymd (jd,ymd)
integer jd
integer ymd (3)
DESCRIPTION
j2ymd
Computes calendar year month day from universal Julian date.
jd julian cate (input)
ymd year month day vector (output)
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NAME
secnds

SYNGCPSIS
subroutine secnds (dateil,datel,secs)
double precision datei (86)
double precision date2 (6)
double precision secs

DESCRIPTION
secnds
Determines the difference in seconds between two calendar times.
datei 1st date as double words (input)

date2 2nd date as double words (input)

secs seconds betweern the two dates (output)
\
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NAME

CurSysTime, GMTsec. GMTday, GetCurTime, fprtCurTime, prtCurTime - system
time

SYNOPSIS

CALTIME CurSysTime;
long GMTsec;

int GMTday:

CALTIME *GetCurTime()

void fprtCurTimelfiie)
FILE *file;

void prtCurTime()

DESCRIPTION
Module for opbtaining current time as witnessed by system. The wvariaples
CurSysTime, GMTsec. and GMTgay respectiveiy contain the system GMT date.
secons since 1970 and days since 1870. Tnese variables are set upon

calling the the function GetCurTime. They are not updatec ctherwise anc
mayv accerdingly ce stale. Note 1 particular tnat fprtCurTime merely prints
what 1 1n CurSysTime anc ooes not upcatle the value.

GetCurTime
Sets external variable to curent GMT as witnessed by system. Returns
pointer to the variable CurSysTime

fprtCurTime
Display current system time in ful) format. See fprtctitime for details.

prtCuriime
Display current system time in full format tc stdout.
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NAME
hms2sec, sec2hms, daysibc, days, etsec, jul2cal, juldate, jultime,
std_time, mnthnum - time format conversions

SYNOPSIS

double hms2sec(hme)
HMSTIME *hms;

HMSTIME =xsec2hms(hms.sec)
HMSTIME *xhms;
double sec;

daysibcldate)
CALDATE =date;

days{date,base)
CALDATE x*date, *base;

double etsec(to,from)
CALTIME =to,=from,

doutle jul2cal( jdate,date)
doubie jdate;
CALDATE =xdate;

double juldatefldate)
CALDATE =cate;

doubie jultime(c)
CALTIME x*¢;

std_time(time)
CALTIME =xtime:

mhthnum(month)
char xmonth;

DESCRIPTION
hms2sec
Return seconds specified by hms structure

sec2hms
Convert seconds to hour minute second format. Returns the pointer to
HMSTIME structure. Note no space is allocated.

daysibc
Number of days from QOjaniBC using the Gregorian calendar. %CDates are
valid from 150ct1582 1in Catholic countries {previous -cay was 40ct1582 in
olc style) and from 14Sepi1752 ir British countries (US included) (previous
day was 2Sepi1752 0id style)

days
Number of days from hase date to date . Dates must be 1in Gregorian
calendar. Note that cay of week field is set in this computation.

etsec
Returns elapsed time in seconds from CALTIME from to CALTIME to.

jul2cal

Converts input Julian date to calendar date, returning the number of
fractional hours left in the julian time. Note that whoie julian dates
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occur at noon and calendar dates are Gregorian.

juldate
Returns julian date in days. Date is assumed tc correspond to midnight
thus result 1is julian date cof midnight. Method is to add julian date of
OjaniBC to number of elapsec days.

iultime
Returns julian time in days from calendar time. Note the time portior is
inciuded so that the time tag does not always enc with z .5.

std_time
Ensures time is in normalized format. ie, right month, dav, etc. Note that
the day of the week fieila is set in this normaiization.

mnthnum
Returns number of month based on deciphering the characters in month.
Differences between upper and lower case are ignored. Characters are
checked untii a match is found , e.g jun or aP are june and apriil. If no
match then O is returned
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NAME
makeTime, makeHMS, makeDate, setDate, setHMS, setTime - Allocate and set
time structures

SYNOPSIS

CALTIME xmakeTime(n)
int n;

HMSTIME *makeHMS(n)
int n:

CALDATE =makeDate(n)
int n;

setDate(date,year ,month.day)
CALDATE =date:
int year,month,day;

setHMS{hmes, hour .min, sec)
HMSTIME *hms;

int hour,min;

doubie sec.

setTime(time.vear . montn,dav, hour . min.sec)
CALTIME =time:

it vear.month,day:

int hour.mn;

double sec;

DESCRIPTION

Create and initialize time structures. callcc is used for storzge
aliocation whence structures ma, bDe freed with fres Null! pointers are
returned when errors are encountered.
makeT ime
Ltlocates space for specified number of CALTIME structures. Returns
peocinter to a CALTIME structure.
mak eHMS
Allocates space for specified number of HMSTIME structures. Returns
pointer to initial HMSTIME structure.
makeDate
Allocates space for specified number of CALDATE struciures. Returns
pointer to initial CALDATE structure.
setDate
Set date structure to specified values. Note that day of week is ncot set.
setHMS
Set HMSTIME structure to specific values
set7ime
Set time structure to specified values. Note that day of week field is not
set.

TRW Houston System Services -1 - (printed 12/18/86)




timeprint.c(3) (Time)

NAME
fprtdate,
sprtctime,
information

sprtdate,
prtctime,

prtdate,
fprtsec.

fprthms,

sprtsec, p

SYNOPSIS

void fprtdate(file,date)
FILE *file;
CALDATE =date;

void sprtdate(s,date)
char =s;
CALDATE x*gate;

void prtadate(date)
CALDATE =*date;

void fprthms{(fiie,hms)
FILE *file;
HMSTIME *hmeg;

void sorthms{s,.hms)
char »g;
HMSTIME =hme;
vOio prtnmsthms )
HMSTIME =hms:

void fprtctime(file,time)
FILE xfile:
CALTIME *time;

void sprictime(s,time)
char xg;
CALTIME =time;
void prtctime(time)
CALTIME =*xtime;

void fprtsec(file,sec)
FILE xfile;
double sec;

void sprtsects,sec)
char *s;
double sec;

void prtsecisec)
double sec;

DESCRIPTION
Note that the file
print buffers. The

print routines do not add
displays tc stdout out do

fprtdate

Formatted print of date to file in Dayofweek

sprtdate

Formatted print of date to file in Dayofweek
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sprthms,
rrsec

prthms, fprtctime,
cispiay formatted time

newlines nor do they flush the

nowever.
Monthday, month year format.
Monthday, month year format.
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i prtdate

Formatted print of cate to stdout
fprthms

Formatted print of hms to file in hr:min:sec format.
sprthms

Formatted print of hms to string in nr:min:sec format.
prthms

Formatted print of hms to stdout in hr:min:sec format
fprtctime

Formatted print of calendar time to specified file.
sprtctime

Formatted print of calendar time to specified string.
prtctime

Formatted print of cajiendar time teo stdout
fprisec

Formatted print of hms tc file in hr:min:sec format.
sprtsec

Formatted print of nms to string in hr:min:sec format.
prtsec

Formatted print of nms tc stdout rn Rr:min:sec format
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calendar year or

NAME
ymd2j
SYNOPSIS
subroutine ymd2j (vymd,jd)
integer ymd (3)
integer ja
DESCRIPTION
ymd2j
Computes Julian universal date given calendar year,month,day.
yma calenaar year month day (input) year is either
calendar vear mod 1900
jd julian date (output)
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